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Are Your Small | 
Exchanges “Weak Links’? 


COMMON adage has it that “a chain is no stronger than 
A its weakest link.” The truth of this is quite apparent, 

and never more so than in the telephone business. While 
the large city exchanges of most telephone organizations con- 
stitute the strong links in the chain,-in many cases the small 
exchanges form the weak links. 

Strowger Automatic small exchange equipment will 
strengthen these weak links, and place them on a par im every 
way with the standards set by the large city exchanges. Mod- 
ern service every day in the week, and every hour of the day, 
has made dial enthusiasts of the telephone users in every small 
community where automatic operation has been adopted. 

Of paramount importance to the telephone company, also, 
is the fact that Strowger equipped small exchanges pay profits. 
Because of this, large telephone organizations are converting 
their small exchanges not singly, but in groups, to Strowger 
operation; their decision to do so being based on the actual 
earning records of small Strowger Automatic exchanges in 
every part of the United States. 
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Automatic Electric Inc. 


Factory and General Offices: 1033 West Van Buren St., Chicago, U.5. A. 
Sales and Service Offices in All Principal Cities 
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EXPORT DISTRIBUTORS 


For Australasia—Automatic Telephones, Ltd. 
Elsewhere—Automatic Electric Company, Ltd. 


=a(STROWGER@9AUTOMATIC 2 








ry; 




















TrLLLhne neh 


























TELEPHONE ENGINEER ‘ol. 32, No. 























The Symbol of a Dependable 


Creosoting Service 


“There is scarcely anything in the world 

that some man cannot make a little worse 

and sell a little cheaper, and the buyers 

who consider price only are this man’s 

lawful prey.” -- RUSKIN 
It has been the policy of the Texas Creosot- 
ing Company---since the day of organization 
---to strive to produce only the very highest 
quality of poles and cross arms; and to offer 
eficient, dependable, and helpful service. 
Our business is founded on the idea that 
there are a sufficient number of users of poles 
who appreciate, or can be educated to appre- 
ciate, that when buying creosoted poles the 
best return on their investment comes from 
buying on a basis of comparative quality, and 
not on price alone. 


The emblem of the Texas Creosoting Com- 
pany, shown above, symbolizes the thick, 
which surrounds the 
Pole, and 


toxic “coat of armor” 
heartwood of every “Black Beauty” 
which is highly resistant to all of the forces 
that cause decay and loss of strength in un- 
treated and less-carefully-treated poles. 

It also symbolizes strength, integrity, and 


service. The red top may be likened to the 


“sterling” mark on silver. It identifies “Black 


Beauty” Poles; denotes a dependable product; 
is a guarantee-mark of effective treatment. 

It is the symbol of an organization which 
controls and supervises every stage of pro- 
duction---beginning with the careful selection 
of the timber in the forest and creosote oil 
at its source---mechanical equipment that is 
the most modern known to the industry for 
treating wood by the vacuum-pressure meth- 
od---a skilled and experienced operating per- 
sonnel---thorough and frequent inspections 
--laboratory control throughout---strict ad- 
herence to specifications---accurate framing--- 
deep and uniform penetration of the Grade 1 
creosote oil (evidence of effective treatment 
furnished in the form of borings) prompt, on- 
time delivery---and efficient, painstaking, help- 
ful service on every order, large or small. 


TEXAS CREOSOTING CO. 
Main Office and Plant: 
Orange, Texas, U. S. A. 


Sinerican Electric (dmpany, Gne. 


Distributors of “Black Beauty’”’ Poles and Cross Arms 
to the Independent Telephone Trade. 
State and 64th Streets : : Chicago, IIl. 
Branch Office and Warehouse: 622 Wyandotte St., 
Kansas City, Mo. 
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AMERICAN STEEL & WIRE COMPANY’S 


PERFECTED 
Telegraph and Telephone Wire 


TELEPHONE ENGINEER 


Perfected Strand 


and 
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Made from only the best of materials and galvanized by 
our new process of tight zinc coating that 1s smooth, 


deeply laid and naturally flexible as the wire. 


Produced in our old reliable standard brands ‘‘Extra BB”’ ‘‘BB’’ and ‘‘Steel” 





AMERICAN STEEL AND WIRE COMPANY 
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So. La Salle St. 
cL EVEL. ANI 
Rockefutic: Building 
DETROIT ‘ 


oot of First Street 


F 
OINCINNATI 

-Union Trust Bldx x. 
MINN’ POLIS-ST. PAT 


Merch. 


Natl. Bk. Bldg. 
St. Paul 


ST. LOUIS. 506 Olive St. 
KANSAS CITY 
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First Nat'l Bank Bldg. 


BIRMINGHAM 


Brown-Marx Bldg. 
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SALES OFFICES 
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soon rust and interfere with proper performance, often crippling an entire 
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A year or two ago, a certain 


The Danger 


‘ telephone property was sold to 
From Reaction 


These 


promoters formed a holding company and sold pre- 


a group of promoters. 


ferred stock in amount almost equal to the purchase 
price and a considerable amount of no-par common 
stock, most of which was placed in the territory 
served by the company. After several months op- 
eration, during which an indebtedness of several 
thousand dollars was incurred, upon the action of 
a stockholder, the holding company was thrown 


into the hands of a receiver. 


A few days ago, the assets of the holding com- 
pany were offered for sale by the sheriff of the 
county in which it operates and were bid in at a 
price about fifteen per cent below the original pur- 
chase price. The amount of the bid after court 
costs and indebtedness is paid, was such that pre- 
ferred stockholders will be fortunate if they realize 
fifty cents on the dollar of original investment. 

It may be argued that this is an isolated case of 
failure due to one of two possible causes, incompe- 
Whatever 


may have been the cause, the effect upon the people 


tence or dishonesty of the promoters. 


of the community is exactly what repeatedly has 
been predicted in these columns; they have lost 
their confidence in telephone securities. If anyone 
thinks telephone securities can be sold in the terri- 
tory operated by this company, let him try. 

What has happened here on a small scale may 
happen on a larger scale in the case of some of the 
Promotions that have been made fail to meet ex- 
Half 


a dozen large failures would give the telephone se- 


pectations and default their interest charges. 


curity market a set back that would require years 
for recovery. 
Telephone associations and public service com- 


missions are to be commended in their efforts to 


prevent unsound security issues being sold to the 
public and it is to be hoped that their efforts will 
ultimately prove to have been effective in prevent- 


ing such failures. 





For more years than most 


Efficiency vs. 
Banker Control 


the “joke” 
jokesmith thought up a new one or a variation of an 


living people can remember, 
Erie railroad has been one of 
systems of the country. Whenever, a 
old one having its supposed point in the defficiencies 
of railroad service, it is suposed to have happened 
on the Erie. Whether or not the Erie was responsi- 
ble for all the faults laid at its door, we do not know 
but it has been cited as a shining example of faulty 
financial structure and inefficient operation. 

Two or three years ago, control of the road was 
taken over from a group of bankers by a group in- 
terested in the operation of the system and since 
that time the situation is reported as being much 
changed. An experienced operating official was 
placed in charge and many changes were put into 
effect. 
reported that the road began discounting its bills 
Obsolete and in effi- 
cient equipment was scrapped and new equipment 


As a first indication of improvements it was 
for supplies and equipment. 


was purchased. Net operating income has taken a 
turn upward and there is now talk of a rearrange- 
ment of capital structure which will permit the 
payment of dividends on preferred stock. 

The change is ascribed to the fact that the pres- 
ent management is directly interested in the finan- 
cial results of operation while the former banker 
control was interested only in stocks and bonds and 
how they acted on the stock market. 

The success of a large number of independently 
owned telephone companies has been due to the 
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same cause as is now given as the reason for the 
improvement in the condition of the Erie; namely 
the fact that the operating people in charge had a 
direct financial interest in the results of the opera- 
tions. Control has frequently been in the hands of 


a small group including the active heads of the 
companies. 


One of the important questions that will arise out 
of the present wave of buying and selling telephone 
properties is where the control will lie after the 
wave subsides and ownership becomes stabilized. 
Will the common stock be in the hands of those 
who are operating the property or in the hands of 
those who have issued and sold bonds and preferred 
stock and having made the sale and the profit have 
little interest in what becomes of the property other 
than it meets fixed charges? 

There have been some Erie railroads among In- 
dependent telephone properties and some of them 
under new and progressive management will snap 
out of their lethargy and will become live, up-to- 
date systems. No doubt some of the present splen- 
did properties will find owners who are interested 
only in selling securities and they will speedily slip 
down into the position that Erie railroad has been in 
all of these years. For the good of the industry it 
is to be hoped that there will be few of the latter 
class. 





A number of years ago a 
Out of the Rut young lineman approached his 
Into the Saddle superintendent and asked for 
an increase in wages. The superintendent objected 
saying: “You are now getting the highest rate that 
the company pays for linemen.” The young man 


said, “Then give me a transfer to some other depart- 
ment where I can learn more and earn more.” The 


superintendent replied: “You are too good a line- 
man. Better stick to the line job.” The lineman 
having a small family of growing youngsters and 
a neat little home partly paid for, found no alterna- 
tive but to stick to the line job. 

The story moves ahead a few years and both men 
are still working for the same company. The 
former lineman is now superintendent and the 
former superintendent has been shoved aside into 
another job of merely routine work. At the time 
the story begins both men were in a rut. The one 
knew it and while he stuck to it, developed himself 
and ultimately was discovered by the higher-ups 
and was given advancement. The other, likewise 
in a rut, did not know it and soon had his depart- 
ment in a rut. He failed to develop with the busi- 
ness and when reorganization of the department be- 
came necessary he was painlessly shelved and his 
place given to the man who could grow with the 
job. 
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A chronicle of many impor- 


Standardization 
Helpful to the 


Industry 


tant standardization activities 
in American industry is con- 
tained in the Year Book of the 
American Engineering Standards Committee which 
has just been issued. Forty-nine new standards 
and forty new projects are listed in the various 
branches of industry and engineering. The tele- 
phone industry is represented by the Telephone 
Group made up of the Bell Telephone System and 
the United States Independent Telephone Associ- 
ation, either jointly or individually, co-operating 
in the formulation of standards in over twenty dif- 
ferent projects. 

Some of the projects of especial interest to the 
telephone industry are those involving standards 
for wood poles, steel poles, copper wire, manhole 
frames and covers, dry cells and lighting protection. 
Among the standards which have been issued are 
the National Electric Code, the revision of the Na- 
tional Electrical Safety Code, symbols for electrical 
equipment of buildings, and tubular steel poles. The 
standards for dry cells is in the press. 


An important feature of the standardization work 
and one that is not always understood is that the 
standards are developed by industry itself, under 
the guidance of a “‘sponsor” body and with the co- 
cperation of all interested parties. The main com- 
mittee is not the standardizing body, but merely 
assures itself that standards are wanted and that 
the standards finally developed represent agreement 
within the industry affected before the standards 
Thus, the develop- 
ment of standard specifications for wood poles is 


are approved and published. 


being carried on under the sponsorship of the Tele- 
phone Group with the co-operation of the Ameri- 
can Forestry Association, American Institute ot 
Electrical Engineers, American Railway Associa- 
tion, American Society for Testing Materials, Amer- 


ican Wood Preservers’ Association, National Elec- 


tric Light Association, Pole Producers’ Association 
and various other bodies interested in the produc- 
tion and utilization of forest products. 


While only a few standards of direct interest to 
the telephone industry have been published, work 
is progressing on the others and new projects will 
be taken up from time to time as the industry finds 
that they are desirable and initiates the proceedings 
necessary to begin work. There are many oppor- 
tunities for further standardization in the telephone 
field that will benefit both manufacturers and oper- 
ating companies. They only are waiting for the 
industry to realize their need and to commence 
work upon them. 
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Studying Telephone Methods 


By E. R. COLLINS 


| Manitoba Telephone System, Brandon, Manitoba, Canada 
CHAPTER XVIII ' 
In the previous chapter we discussed be the same to the test board on account through the right make spring of test 
some of the methods that might be used of using the test plug. That is the tip key, left normal springs of reverse key, 
to locate trouble on the lines connected to of the test plug will always be connected right normal springs of ring key, right 


the exchange. In addition to such, it is to the tip of the line under test. We normal springs of receive ring ‘key, left 

quite necessary to have some form of test — will therefore call this side of the lines normal springs of voltmetere key, left 

set, permanently installed in the exchange. the “line side” and the other the “return normal springs of operator key, through 

This set should always be maintained in side.” In the drawings following this receiver, and secondary of induction coil, 

good shape. practice will be followed back over the right normal springs of 
operator key, right normal springs of 

voltmeter key, right normal springs of 
Test Plug Generator ground key, left normal springs of re- 


tH Es } T unite Coad 
sa 


wl 


ceive ring key, left normal springs of 





ring key, right normal springs of reverse 
key, left make springs of test cord key, 





over sleeve of test plug to the subscriber's 








¢ telephone. This may seem like a long, 





tedious way of tracing out this circuit, 





but it is what you invariably do when 
following the circuit of any apparatus. 





























/ < d L < L If a beginner finds it difficult to follow 
\ the changes in circuit of the keys, etc., a 
Test In Test Cord Reverse Ring Ground Voltmetere | Shunt. very simple plan is to place a button or 


washer on the keys as they are operated 





Test Out Recieve Operato Battery 
. P 


Rin, mentally, and then you will have some- 


¥ f thing to remind you of the position the 
key should be in. 

If the operator key is operated, the 
switchboard operator’s circuit connected 
to it will not follow the same circuit as 
the talking circuit of the test set will be 
followed to the test cord. 
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(3) (4) 


| Test Plugen FIG. 153 Testing Battery 


It is quite common in common battery 
exchanges to use the exchange battery for 





1000 Ohm Bell 


i testing. For the small test set, where 
In Fig. 153 is given a typical test cir- Normal Position of Keys dry cells or other supply are used, it is 
cuit that might be used for a small ex- We will suppose that all keys are nor- much simpler if no ground is connected 
change. The keys can be mounted in the mal or closed. Then there will be no to the battery 
j face of the test panel, or can be mounted circuit completed outside of the test cir Referring to Fig. 154, the test battery 
in a horizontal position such as in an 
operator’s key board. In the small coun- 
try exchange the rack and the switch- 
board are often quite close together, and 


in such case the testing apparatus can be 














: Line 
l conveniently placed on one end of the 
switchboard When this is done the 
operator is able to test lines quite readily 
oe 1; ror an ‘ Sate — &£ 
without calling for any assistance from a 
a test man 
In Fig. 153 there is shown a test cord = Retum 
connected to the test key. If this is con- HHH | 
nected to an extra cord on the operator’s | 
position, so that it can reach all the lines a il 
on the board, then any line can be tested Testing Loop of Line using a battery with a permanent ground on one sie. 
Irom the test set, through the line jack, 
switchboard cables, heat coils, and other Pig. 154 
rack connections. In other words the test cuit. Now if the test cord is operated, s permanently grounded. Therefore to 
will be conducted over the same circuit and the test plug connected to a sub-_ test the loop of a line it is necessary to 
that is used by the subscriber in actual scriber’s telephone, the circuit can be ground the return of the line at the ex- 
use. The relation of every line will thus traced from the tip of the test plug, change, while the battery flows through 
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Operate Keys. the demancret f 4 eae - , 
Stere e democrat, one ¢ scovered 


Test Cord vy using a test set that could ring 





Central from one side ot tl fuses at the 
"All other test keys Normal.” ; oe 
No. 10 cut out, and ge th scriber’s 
Line telephone from the ot sicle Yet the f 
* fuses were all O but t Ke vas j 
that be th the rust \ nN 1 sed ‘ f 


Subs. horse hair, which Bill had n ip with 
Test Keys Set. a Bue 





Return ery ee te ar Py oa 
7 | - l 1 | & aN 
—{ HH HE— ; been cornered up mu ch l esting 


Testing the loop of & line with a battery permanently free of ground. 








Pige 155 Dor a ide me Fie. 155 onhk 


, ‘ . : - the 
the voltmeter over the line side to the block, fuse vit 1 fine piece of wire perate te evs a rd 
: 5 : sno 
ground at the exchange on the return sual taker t of an old heat coil. and er. | denser +! 
1€ 
side But suppose there is a trouble as 
the 








shown by the dotted ground on the line Operate Keys. 


Voltmetere. bac 
fs) mevere 





side. Then the battery will flow to oat ; e 
: pee Test cor 

Coen pee ro hen the bat i 

ground on the line side [Then the ba Reverse. on 

tery will flow to ground at trouble, and 

: tec 

the voltmeter will indicate a closed cir mae - 
Line eon 





A 


cuit, when at the same time the circuit 


} 


e ° p . ‘ ene 
might e open turther awa) Irom the 


a 

flov 
Subs. (| lef 

Set. ‘ 
me! 
the 

Return ‘ 
he 


x i i So 


whole of the line to give a — — Testing Continuity of line with Condenser in Ringer Circuit. 
the voltmeter \ ground such as is Discharging the Condenser. 


testing point, and vet not be detected. 


In Fig. 155 is shown what is meant bi A 
a metallic battery circuit Here there 
ground connected to the battery The 















Y 


ircuit to be complete must traverse the 





shown at the dotted point in Fig. 154 — 
uld t ; - +1 } 77 } Pig. 157 
li¢ no intertere Wil optaining th 
W hei a 
Operate Keys. a a 
Voltmetere gies er icties 
Test Cord thie tter 
— 


Test Keys Line Referring t vy | per 
O; eo & > + — 





Subs. 11, ea cial “4 ae 
\ Set. ; 7 | 





Return , sorters me 
HHH! — e < regen 


Testing continuitp of a line with a condenser in ringer circuit. A avatar hang ahi ally ahs: 
Charging the Condenser. © SUDSCEINC! €p the = we 











Fige 156 i ‘ang Cue : ee hay 














recut reading through the ringer coils Bill report t Ka t the Hf evel nee 
1 1 : 1 , : P ’ , ' , wet 
at the subscriber's te ephone We will ne Was ! \iter ui tray ic 
ater 
: ‘ , 
suppose there has been a thunder storn wnt 
There will likely be several lines open du fs ata ED | tint 
/ : a tin 
te open 1 . Cacnk, poamsletion = l, Af \\ [e) mevere 
yen tuses uch conditio cal t / \\ 7 
a , kL \ \ sad flo 
quickly checked by the operator using a | fest vord. 
test set on her switchboard \ rather \ \ 
\ / 
amusing incident occurred several vears Test Keys. Line ( 10 miles long.) ii 
: Intar 1; s te P 7 4 » * 7 > ~ ~ r an 
ago in Ontario. A line was reported ou ' ™ 
of orde A We had no voltmeter test sets ¥ Y > 4 | and 
an 
1 eo So anode © a =: ! : 
in those days, and so depended on the A : . ae \ TI 
" —<-f--- ae -9r- ne 
generator tell tale to find if the line was . i pla 
é 
ypen or shor Thi long 1i nd } ' 
open or short. Phis was a long line, and - twe 
gave quite a loud ring on the tell tale. A hal HH H b < 3°) Seuss . Sees cap 
man was sent out to repair the trouble — 7 n 
hin ' ae * cs .. —— 
which we thought was an open fuse. He = ear 


>hanged the cable fuses, and it to th 
changed _ cable fuses, and wer SpA Testing capacity of line to Ground. charging the capacity of the line wiree the 
subscriber’s premises. We used the old plu 
Fig. 158 , 


No. 10 cut out which was a porcelain fuse 
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voltmeter in the same direction as the 


I Operate the Reverse key at a 


Operate Keys. vattery 
3 mevere unitorm speed, and the needle will hold 





Test vord iuite steady. Assume the deflection is 3 
Reverses. "I the scale of the meter This will be 
the reading for 10 miles of line Now 
connect the tip of the plug to the short 


section of the line, and suppose the de 
flection is 1 on the scale of the meter 
Then the distance to the break would be 


just one-half of 10, or 5 miles. A more 








complete method of testing for opens will 





be dealt with in subsequent chapter. The 


Testing capacity of line to ground. Discharging the line capacity. use of the reversing key plays a very ust 
portant part in the test desk circuit 

















Fig. 159 
the needle will be very small. Fig. 156 ground. Then operate the voltmeter and Line Leakage 
shows the condition of the circuit when — test key only. The battery will flow from In Fig. 160 is shown a line connected 
the line is being charged as indicated by eround through the voltmeter circuit, out to the test set, using the voltmeter, test 
the arrows go ( t over the line and 
. Operate Keys. 
back the retur? Voltmetere 
, i Test Cord 
Now t é e key leavit é + enl 
voltmete e\ ll yper Shunt. 
ated, a ve « ent 1 m the 
( d ikdow1 the - > % 4 rT T 
} 
ene! s nge ( s will 1 
fl V 4 { i { B t t 1s \ } 
eflecte é de of the It 
meter circuit ! the reverse key, so that 
the discharge from the condenser is in LH HH = 
the same rection as the batterv flow. rr. | 3 | : 
: ‘ : 
So now we have the battery flow voltage — oeg see 3 = 
plus the rita {f the condenser dis 2 ‘ = ‘ 
ape : , Testing the relative resistance of the leakage of a line to ground. 
large, going through the voltmeter an 
} lol cord and ground keys. We will assume 
fA a _ : é 
\ Operate Keys. there are trees projecting into the line, 
ff ee \ Oltmetvere 
\_ Test Cord insulators broken, allowing to line to 
| Ground. come in contact with wet crossarms, or 


reosoted arms or poles Then there 
pi would be a deflection of the voltmeter 


But the meter needle might go over the 


Ps ; = o, full distance of the scale, and give the 
/—~ tester the impression of a heavy ground 

















7 at some point, whereas it is the addition 
L. a are O . . of several high resistance grounds as 
‘ , | i : shown by the dotted lines to ground. 
= = = => Such a reading will give an indication of 


Testing the leakage of a line to ground due to dampness. trouble, but little indication of the value 


of the trouble. The reason is that the 
| Pbige 160 voltmeter coils are of high resistance and 
we get a larger deflection than we would on the line wire charging it the same a therefore will respond to a current of 
ive had ith the hattery voltage alon« a condenser This will cause the need very small value. It is necessary to have 
If the Itmeter and test cord keys of the voltmeter to deflect to the right the meter sensitive or else it would not 
were operated, and the reverse key oper- Then operate the reverse key, and the detect a high resistance ground at all 
ated several times at a uniform speed, the discharge is allowed to flow through the jut the meter must be made less sensitive 
voltmeter d indicate an almost con- 
tinuous reading. as though batterv were ada tO 
7 4g a) evere 
owing over the line Test Cord 






Testing an Open Line Ground. 




















, , 
We will uppose we ave a long dis Line (Break) 
tance line 10 miles long This line would —O= i 
be above the eart! 4 20 or 25 feet, : 
| and would forn e plate of a condenset 
The earth beneat] it would be the other 
plate ot the conde ser, al d the au be 
tween th nenlator or Iealerte The 
cer ¢ lla at I | {HHH o. Return 
- it ’ 1 } 1 j ' 
Capacity of this condenser will depend ) 
n its lengtl nd its distance from the = 
eartl In Fig. 158 connect one side of . 
the 1 ; Testing s line grounded, but obtaintng a Clear Test. 
i¢ line that is open to the tip of the test 
: co Fig. 162 
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Testing ea grounded line to locate a trouble on same. 


Pig. 163 


to give any idea of the relative resist- 
ance being measured. 

In Fig. 161 we have operated the shunt 
key. This places a low resistance non- 
inductive coil across the terminals of the 
voltmeter. We will suppose this coil is 
a little more than 400 ohms, and the 
resulting resistance of the voltmeter and 
the shunt give an even resistance of 400 
ohms. Then to measure the resistance of 
the leak to ground in Fig. 161, we would 
use the following calculations. 

1. With the shunt key operated, read 
the value of a short circuit on the tip 
and sleeve of the test plug. Say the 
reading is 30. 

2. Read the voltmeter with the shunt 
key operated and connected as in Fig. 161. 
Suppose the reading is 20. 

3. Subtract reading No. 2 (20) from 
reading No. 1 (30) equals 10. 

4. Multiply the difference by 400 the 
resistance of the voltmeter and the shunt, 
equals 4,000. 

5. Divide 4,000 by the reading of the 
line (20) equals 200 ohms, the resistance 
of the line to ground. 

Thus the addition of a shunt carefully 
calibrated to give with the voltmeter an 
even resistance makes the voltmeter use- 
ful to measure resistance as well as to 
detect leakage. 

False Tests 

We will assume a line is open to ring 
on it. Some men have the idea that if 
they test one side of the line that is all 


oltmetere 
Test Cord 


Ground 
Reverse. 






that is necessary. Some type of heat 
coils will open the line toward the switch- 
board, but ground the line as in Fig. 162. 
Now if the voltmeter is connected to the 
line as in Fig. 162 and the needle gave 2 
deflection, due to the capacity of the 
short end of the line, if this were on a 


system using condensers in the ringer cir- 


Operate Keys. 
TTresters 
Test Cord 
Ground 
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sides of the line. The line wire tests 

clear of ground and might be passed as 

O. K. However, operating the reverse 

key as shown in Fig. 164 will show that 

the line is grounded. The use of the 

reverse key here again is important. 
Ringing Tests 

The test circuit in Fig. 153 does not 
show the tell tale buzzer in the generator 
circuit. This is connected in series with 
the generator, and is usually about 100 
ohms. It is often noticed that a line tests 
clear with the voltmeter, and yet when 
we ring on it, the buzzer will operate. 
This is due to the capacity effect of the 
line wires. 

In Fig. 166 we show a line connected 
to the generator. The line is open at 
the point “break.” There is a capacity or 
condenser effect between all parallel sur- 
faces in a circuit, therefore the line wires 
act as condenser plates. The distance be- 
tween them determines the capacity, as 
well as the amount of the parallel sur- 
face. On the cross arm the lines are held 


quite a distance apart, and therefore the 


Line 

















H HHH 


“a Trouble 


esting a grounded line with condensers in ringers. 


cuit, the deflection obtained might be suf- 
ficient to satisfy the tester as being O. K. 
However, in the case of Fig. 162 this is a 
magneto circuit, and only the line side 
has been tested. Therefore it might be 
put down as open. However, operate the 
reverse key as shown in Fig. 163, and 
here we find the line is grounded. Again, 
in Fig. 164 we have a line equipped with 
condensers in the ringer circuits. The 
tester is in a hurry and does not test both 
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: Trouble. 


Testing @ grounded line with condensers in ringerse 
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capacity is less than if the same size wires 
were '% inch apart. In the _ telephone 
cables the wires are smaller but are close 
together, therefore the capacity is much 
higher. In Fig. 166 the buzzer opera- 
tion is due to the addition of all the small 
capacities of the line wires, and the in- 
tensity of the buzz will depend on the 
length of the parallel wires in the circuit. 
In Fig. 166 the generator is not grounded. 
But in Fig. 167 the generator is grounded. 
Here in addition to the capacity between 
the two sections of parallel lines we have 
the capacity of the line to ground. The 
grounded generator will therefore give a 
louder buzz than the metallic generator 
in Fig. 166 

Now if the reverse key is ope rated, as 
in Fig. 168, the live side of the generator 
will go out over the return side of the 
line. Here we have the capacity of the 
line to ground as indicated by the dotted 
lines over the return side of the line, 
through the ringers, and the outer end 
of the line side of the circuit. In addition 
to that there will be the capacity from 


iine to line over the exchange end of the 
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line. It is possible to ring the telephone 
at the distant end of the line by operating 
the reversing key at the test desk. This 
is often resorted to in testing toll lines, 
when it is desired to call a distant ex- 
change over an open line. 
the reverse key is connected ahead of the 
generator key in circuit 153. 


For this reason 








Seturn 
Resson for bussing of & tell take on an open line. 
Pig. 166 

Temporary Service on Rural Lines 

Rural lines using push buttons, for 
calling the operator, are easily upset by 
grounds. These lines are also subject to 
the lightning induction, and become 
grounded quite frequently. If the line as 
shown in Fig. 169 is grounded at the point 
marked “trouble,” the signal at the ex- 
change will not operate if the generator 
at ringing subscriber is operated. The re- 
sistance of the ground will determine the 
extent to which the line will be inter- 
ferred with. Points (1), (2), (3), (4) 
represent the line and switchboard ter- 
minals of the rack. If the jumper was 
reversed at this point, then the current 
from the ringing subscriber would find a 
path through the bells of the line to point 
3, then across to point 2 and then through 
the line signal to ground. 

To save reversing the jumper, it is 
more convenient to wire up one or more 
test plugs as shown in Fig. 170. This is 
simply a rack test plug or test shoe as 
they are commonly called, with No. 1 
connected to No. 4 and No. 3 to No. 2. 
Simply remove the heat coils, and insert 
a test plug wired as per Fig. 170 and the 


rural line will be able to get service 
temporarily. 

uperate Keys. mi tt: 
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Effect of ringing on a. open line using « grounded generetar. 
Pig. 167 


Test In and Out 

The test in and test out keys are con- 
nected to a test plug such as shown in 
Fig. 170. If the heat coils are removed 
and the test shoe inserted, then a circuit 
can be traced from the line through the 
keys to the switchboard. 
can use his line even if the test plug is 
left in, 





The subscriber 


provided the keys are normal. 
The operation of the test in key will con- 
nect the testing circuit to the line signal. 
This allows the line to be tested in. The 
test out key allows the outside condition 
of the line to be tested as well. 

A rural line grounded on one side, that 
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will not be able to call the operator in 
the usual manner, can call the operator 
(if connected to the test shoe) with the 
keys normal. All the metallic rings on 
the line will operate the 1,000 ohm Bell 
connected to the inner springs of the test 
out key. 
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Receive Ring 
Provision is also made to receive a ring 


from a subscriber by operating the re- 
This connects the 1,000 
ohm bell across the circuit being tested. 


ceive ring key. 






me ~* PO°Sai amb curs ~~” (1) 


To Line (3) 
To Line (4) 


To Switchboard (2) 


Pig. 170 
There are many different designs of 
test sets. A type suited to the service 


being rendered is available for every ex- 
change. Testing equipment is not a lux- 
ury but a necessity. The money invested 
in good test apparatus will soon be saved 
in livery expense and labor charges. But 
necessary to understand the 
uses of the testing apparatus provided. 


If there is any test that is not clear, try 


it is many 


drawing out a skeleton circuit of the con- 
such as in the foregoing 
We have only been able to 


met 
drawings. 

cover a few of the conditions met in test- 
but the found that the 
time spent with a pencil and paper draw- 


ditions 


ing, writer has 
ing out the circuit, or section of the cir- 
cuit in any test, will help to determine 
quickly what the trouble will be before any 
work is done on the circuit at all. In the 
next chapter we will consider some of the 
problems met in supply talking and ring- 
ing current for the small exchanges. 
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Convention at Wawasee Has 
Good Attendance 


The annual summer meeting of the 
Northern Indiana Telephone Association 
held a three day session at the South 
Shore Inn, Wawassem, Indiana, June 19, 
20 and 21. 

Aside from its entertainment features 
the business transacted proved time well 
spent for those in attendance. About 200 
registered for the meeting the second day. 

The program consisted of a talk on 
“Radio as Is” by D. H. Minor of Kansas 
City. This subject was very thoroughly 
discussed and much _ information 
gathered by those listening in. 

“Rebuilding the Small Exchange” was 
a subject handled by Sam Tomlinson of 
Plymouth, which brought forth consider- 
able discussion. 

Talks were made by Frank A. Baker 
of Fort Wayne on “Drop Wire Main- 
tenance,” and Ralph Rex, also of Fort 
Wayne, on “Cable Trouble.” 

“Commercial Problems” by A. E. 
Smith of Indianapolis, general traffic su- 
perintendent of the Indiana Bell Tele- 
phone Company. He went into the prob- 
lems confronting the management of tele- 
phone properties and discussed the possi- 
bilities of increasing revenues from many 
sources. Mr. Smith’s talk was the out- 
standing feature of the program for 
Wednesday. 

Operators’ conferences were held each 
day, and attendance was unusually large. 
Wednesday’s session was presided over by 
Miss Ethel Angling, and on Thursday 
Miss Belle Bernetha presided. 

A round table discussion on Thursday 
brought the session to a close after the 
election of officers, which showed the fol- 
results: President, Roscoe D. 
Pontius, Rochester; vice president, A. E. 
Yearick, Walkerton; secretary-treasurer, 
Theo. Stoops, Nappanee: directors, Hor- 
ace Larue, N. Manchester and Fred Pyle, 
La Porte. 

It was 


was 


lowing 


voted to hold the September 
meeting at Nappanee, date to be selected. 


Liverpool Man Studies Home 
Telephone Company Methods 


W. O. Passmore, developmental en- 
gineer for the Automatic Telephone Man- 
ufacturing, Ltd., of Liverpool, England, 
has arrived in Fort Wayne where he will 
spend this week at The Home Telephone 
and Telegraph Company plant. 

Mr. Passmore is planning to be in 
America for five months in study of the 
American methods of telephone opera- 
tions. One week will be spent in exten- 
sive research and study of the plant here, 
which is considered the most modern in 
the world. While in Fort Wayne this 
week, Mr. Passmore will go extensively 


into plant operations here, specializing on 
the traffic operations and system in the 
plant department 





Practical Suggestions for Plant 


CHAPTER NIIl 

In the June installment we prefaced 
the subject of determining the present 
condition of buildings. As suggested in 
this installment I have a word or two 
more to say on this subject. We men- 
tioned the factor of obsolescence. Just 
because a building is old—if it has a long 
expected life—it should not be considered 
as obsolete providing it is well adapted 
for telephone purposes. In other words, 
I have seen buildings which are rather 
“antique” as to their general appearance 
but which have a long expected life and 
are perfectly suited for telephone pur- 
poses (at least in the community in which 
they are located) and hence such build- 
ings should not be excessively depreciated 
from the standpoint of inadequacy and 
obsolescence. As a matter of fact, they 
serve their purpose quite as well as a 
more modern building and it would be 
very foolish for the operating telephone 
company to discard such a building and 
replace it, at high cost, by a more mod- 
ern building—always assuming that the 
building is fit for the purpose it now 
serves. In other words, that it is well 
suited for telephone central offices’ 
purposes. 

In conclusion, with respect to the sub- 
ject of buildings, the life of a building 
may range from twenty to fifty years, 
depending upon the type of construction. 
Of course we do not expect a frame 
building to last as long as a modern con- 
crete building—this on the basis of wear 
and tear and age (otherwise physical de- 
preciation) and not necessarily on the 
basis of inadequacy or obsolescence. 

In the last analysis, we must use our 
common sense in estimating the unex 
pired life of a building for telephone pur 
poses and in so doing we must take into 
consideration the type of construction 
(whether frame, brick or concrete—in 
other words, the physical factors) and we 
must also take into consideration the fac 
tors of inadequacy and obsolescence. 

Outside Plant 

We have already discussed, in some 
detail, the methods of determining the 
condition of the various component ele 
ments of outside plant. Just a word as 
to the method of recording these data 
It will be remembered that in previous 
installments, some months ago, forms 
were indicated for recording the inven 

*Consulting Telephone Engineer, 236 N 
‘lark St., Chicago, Ill 


Valuation 


By CHARLES W. McKAY, M. E.* 


tory of outside plant. Of these forms, 
especial columns were provided for re 
cording the condition of each classitica- 
tion of plant. For instance, on the pole 
forms—one column was provided for re- 
cording the condition of the poles; an- 
other column was provided for recording 
the condition of the crossarms; a third 
column was provided for recording the 
condition of the anchors and guides, and 
still further columns were provided for 
recording the condition of the aerial wire, 
etc., which for the sake of convenience 
was inventoried in connection with the 
pole plant. 

In a similar manner columns were pro- 

vided on the aerial cable sheets for re- 
cording the condition of cable and 
strands—other columns were provided for 
recording the condition of terminals, etc., 
etc. 
If you will glance back and review 
these various forms you will also find 
that proper columns were provided for 
recording the condition of underground 
cables; underground cable terminals; un- 
derground conduit, manholes, etc. 

It is hardly necessary to comment fur- 
ther on this phase of the subject—and we 
now enter into an entirely new branch of 
the subject of valuation for rate making 

and that is the determination of the col- 
lateral construction costs. The collateral 
construction costs, it will be remembered, 
are so closely allied to the direct con 
struction costs as to warrant their inclu- 
sion with the latter under the heading, 
“Cost of Physical Property.” They are 
really part and parcel of the cost of 
physical property, and it is only for con- 
venience that they are not included in the 
unit costs. 

Obviously, such items as general and 
legal expense, engineering and general 
supervision, referring as they do to prac 
tically the entire property, can be more 
readily determined by considering the 
problem as a whole rather than by trying 
to allocate these items to the various unit 
costs of pole line 1erial cable, etc., con- 

In many of the more recent appraisals, 
however, 
segregate the direct and collateral con- 
struction costs. Items of collateral cost 
in these cases are given in the proper 


order after the items of direct cost, with 


out the introduction of the distinctive 


headings of “Direct Construction Costs” 


and “Collateral Construction Costs.” In 
22 


no attempt has been made to 


this way the close bond etween these 


two subdivisions of total physical cost is 


emphasized. 
Before taking up the discussion of the 
various elements of collateral costs, let us 
consider for a moment just what happens 
prior to, and during the early stages of, 


the construction of a utility property. 


First comes the cor ception o1 the idea. 
If the plant under consideration is a tele- 
phone plant, some practical telephone man 
usually first sees the opportunity for a 
new company. Or it may be that a group 
of prominent citizens, dissatisfied with 
the service of the existing company, con- 
ceives the idea of starting a competitive 
enterprise financed by local capital. 

In either case the next step will be the 
discussion of the project with others who 


may be usefully interest especially 


those who may be of direct financial 
assistance. 

[f, after conferences, the project still 
seems feasible, engineers will be employed 
to make rough estimates of costs, and to 
outline, in a general way, the scope of a 
property adequate to give the desired 
service. The consideration of the engi- 
neers report will probably necessitate a 
number of conferences, and possibiy sev- 
eral inspection trips 

Ii the financial backers are favorably 


impressed with the findings 


rf the engi- 
neering staff, the next step will be the 
employment of legal counsel to take the 
preliminary measures toward obtaining 


the consent of the state public service 


commission, the securing municipal 
tranchises, and for general advice in 
whatever other organization problems 
may arise 

In some states a “certificate of public 

nvenience and necessity” 1s required be- 
fore a new utility can enter the field. In 
other words, the promoters have to prove 
to the state public utility commission that 
there is a real need for a new utility cor- 
poration before the commiss! will con- 
sent to its establishment 

After the consent of the state commis 


sion has been obtained, the work of se- 


curing a municipal franchise is taken up 


in earnest This, as, a rule, is a rather 
serious problem, involving many confer- 
ences and considerable loss of time. Fac- 
tions of the city government may have to 
be conciliated, for political or other 


reasons, 


Next comes the organizatio1 f a cor- 
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poration to take ver the franchise and 
build the ] lant, the acquisitiol ot the 
necessary real estate and the preparatiot 
of specific engineering ar d architectural 
plans for the construction of the plant 
from the toregoing it will be seen that 
very appreciable expenditures ave to be 
made be fore a sing le item of the in 
ventoriable portion of the plant is brought 
into existence No fair-minded person 
can for a minute question that these ex 


penditures are just as much a part of the 
cost of the propert as the cost ot placing 
les or stringing wire 
All of these expenditures, with the ex 
ception of the cost of securing tram hise 
ther tha legal costs), and the cost of 
raising money for plant construction, fall 
under the collateral costs 
he subject of collateral construction 
costs will be continued in the August 


issue of TELEPHONE ENGINEER. 


Opening Telephone Service Between 
United States and South America 


] 
} 
I 


An event important in the history ot 
telephone communications of the world 
and particularly of South America, took 
place June 22nd when International Tele- 
phone Service joing Argentina, Chile 
and Uruguay was officially inaugurated by 
the presidents of the respective countries 

Telephone service between Chile, Ar 
gentina and Uruguay is of great impor 
tance as it signifies opening a new means 
of interchange, and at the same time is a 
tangible sign of progress in the field of 
communication, as this circuit 1s the most 
extensive in South America and has been 
constructed in accordance with the latest 
telephonic devices 

The joint co-operation of the associated 
companies of the International Telephone 
and Telegraph Corporation, namely, Com- 
pania Telefonica Argentina, the Chile Tel 
ephone Company, the National Co-oper 
ative Telephone Company Montevideo and 
All America Cables, Inc 


the conclusion of this vast plan of com- 


made possible 


munications, which inaugurates the ex- 
tensive project of the International Tele- 
phone and Telegraph Corporation to join 
diverse countries of this continent through 
a network of communications which will 
also make possible in the future commun! 
cations with the United States and Eu- 
rope 

New technical problems and difficulties 
were encountered in construction of these 
circuits which, beginning in Valparaiso, 
Chile, on the Pacific Ocean, traverse the 
broken and mountainous country of Chile, 
the range of Andean Mountains, the vast 
Pampas of the Argentine, and, for 6 


miles follow the bed of the mighty Rio de 


la Plata by means of subfluvial cables 


finally arriving at Port of Montevideo or 


the shores of the South Atlantic thus 


linking the two seas The means of com 
munication employed are telephone ci 
cuits superimposed, for a great part of 


distance, on the te egraph wires of the All 
America Cables International Telegraph 
lines which make use of subfluvial cables 
between Uruguay and Argentine, and of 
subterranean cables across Andes Moun 


IS SO as to ay 


oid interruption caused by 


constant heavy snow storms and more 


particularly snow avalanches. Amongst 
these mountains, near the tiny hamlet of 
Las Cuevas in Argentina there is one of 
the greatest heights ever crossed by any 
telephone circuit in any part of the world 
namely 12,300 feet 

[hese circuits form vertebrae which 
will join these countries telephonically in 
the future. Technical problems have been 
overcome by employment of the most 
modern scientific methods and other new 
provisions which had to be made due to 
difficulties involved in installing these cir 
cuits which extend over 1,125 miles be 
tween Montevideo, Buenos Aires, San 
tiago and Valparaiso, making necessary 
the employment of more than 22,000 poles 
and of the latest communication methods 
as problems entirely new in the communi 
cations field were encountered. Particular 


trouble was caused by failure of 


rans 
portation due to heavy snow storms and 
slides, making necessary the use of pack 
mules to transport the necessary materials 
and equipment 
Eleven repeater stations were installed 
it strategic points along route across the 
three countries. Three of these repeaters 
were installed in the Andes Mountains 
vhere attendants during winter season are 
isolated for months at a time due to the 
, ~ 
heavy snow falls These snows in addi 


il 


con 





tion to being hazards to the physic 
struction of the line also present natural 
difficulty to the work of the repair men 
and necessitate the use of snow shoes and 
other improvised methods for inspection 
and repair of the line during at least three 


months of the vear 


Telephone Service Now Available 
to German Republic 

lransatlantic telephone service to the 
entire German republic has been estab 
lished it was announced by the Illinois 
Bell Telephone Company Heretofore the 
service has been to seven German cities 
only On the American side the service 
will include all parts of the United States 
and Cuba and the principal cities of Car 


ada 
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he hours of service for transatlantic 
alls to all foreign points were extended 
one hour on June 4, making connections 
possible from 5:30 a. m. to 9 p. m., Cen 
tral daylight saving time hese hours 
will correspond to 12:30 p. m. to 4 a. m 
German summer tim 

lhe rate to all points in Germany will 
be the same as the present rates from this 


country to Berlin. Thus, a Chicago call 


4 , 


o any German city will cost $53.25 for 
the first three minutes and $17.75 for each 
additional minute 

\t the present time transatlantic tele- 
phone service is available to all of Great 
Britain and to individual cities on the con 
With this addition of 
all German telephones, any American busi- 


tinent of Europe 


ness or residence telephone may be linked 
to any one of nearly 25,000,000 out of the 
estimated 31,000,000 instruments in the 
world, or 80 per cent of the total, 

Germany has approximately 2,850,000 
telephones, or more than any other coun- 
try in Europe, and second only to the 
United States. It is the first country of 
continental Europe to which general ser- 
vice has been established from America. 
Such service was extended to Great Brit 
ain last year 

very known type of electrical com- 
munication circuit is employed in estab- 
lishing these voice channels. A call from 
Chicago to Konigsberg, Fast Prussia, 
would travel over land by open wire and 
cable to New York, whence it would be 
sent to the radio transmitting station at 
the tip of Long Island. From here it 
would be flashed through the air to Great 
Britain. Passing through London it would 
dive through a submarine cable under the 
North Sea to Holland, cross Holland ard 
Germany over land wires and _ finally 
reach the Baltic Sea Here it would 
again enter a submarine cable that would 
carry it around the territorv of Poland 
bordering on the Baltic Sea. and so to 
Konigsberg on the mainland In all it 
would pass through four countries, two 
submarine cables and one radiophone cir- 
cuit and cover a distance of more than 
5,000 miles in approximately one-fifth of 


a second. 


Transatlantic telephone service between 


America) and Copenhagen, Denmark, 


through London, was opened Friday, June 
29. The service on the American side in- 
cludes all of the United States and Cuba 


and principal cities of Canada 


Denmark is the seventh European coun 
try to be connected with America by tele- 
phone. The overseas line is now in op- 
eration from 5:30 a. m. to 9:00 p. m., Chi 
cago daylight saving time, which corre- 
sponds to 12:30 p. m. to 4:00 a. m. in 
Denmark. The rate for a call between 
Chicago and Copenhagen will be $54.75 
for the 


h 


first three minutes and $18.25 for 


additional minute 


cac 


A Chapter from Modern Physics 


Atomic Theory of Electricity 

Since the advent of the twentieth cen- 
tury not only the theory of electricity but 
the entire physical science has passed and 
is still passing through a revolution. Not 
that the old conceptions have been dis- 
carded and replaced by new ones; they 
have undergone only modifications and 
extensions of which the layman has not 
yet fully become aware. Our _ interest 
here is restricted to the progressive ad- 
vance of electricity in general and the 
effect this advance has had upon the art 
of telephony in particular. Volumes have 
been written about these advanced ideas, 
and it would mean an unnecessary repe- 
tition if we would attempt to cover the 
same ground again, our discussion will 
be devoted solely to the matter introduc- 
tory to repeater and carrier current 
operation. 

The old conceptions and doctrines of 
electricity are in no ways superseded, 
they are still useful and sufficient as a 
working basis in practice; we will only 
indicate in how far the old conceptions 
have to be modified to form an under- 
standing of the new additions to the 
science which plays a prominent role in 
the modern achievements made _ in 
telephony. 

The fundamental conception of the elec- 
tric and magnetic field at right angles to 
each other and of their lines is still basic. 
It is a familiar experiment to demon- 
strate the magnetic field lines by sprin- 
kling iron filings upon a sheet of paper 
and placing it over a magnet. A similar 
experiment will give an idea of the elec- 
tric field lines. When a glass plate is 
covered on both sides with tin foil and 
the two sides are connected to a source 
of current of high tension, say 3000 volts; 
when next freshly powdered crystals of 
gypsum are sprinkled the glass- 
plate, then those crystals will form closed 
curves similar to the magnetic field line 
curves formed by the iron filings. 

We also know that if an electric field 
exists or can be produced between two 
conducting bodies, those bodies form a 


upon 


condenser. 





Figure 1 


In Fig. 1 a schematic diagram is given 
showing the linking of the magnetic and 
electric field lines. The electric field lines 
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are represented by dotted lines and circles 
and the magnetic field lines by full drawn 
circles. Magnetic field lines are closed 
curves, therefore have no ends. Electric 
field lines, however, can extend between 
two bodies separated in space, as for in- 
stance upon the plates of the condenser 
in Fig. 1, where the field lines fill the 
space between the two plates. Where the 
lines terminate upon the plates there are 
electric substances consisting of “elec- 
tricity atoms” of which we will learn 
They are often referred 
The electricity 


more presently. 
co as the electric charge. 
atoms at the beginning of the electric 
field lines are of opposite sign to the 
atoms at the end of the lines. 

If the two condenser plates are con- 
nected by a metallic conductor the elec- 
tric field will disappear momentarily. 
Other bodies than metal also destroy the 
electric field for a shorter or longer in- 
terval of time. Even insulating bodies 
like amber, porcelain, etc., destroy it, only 











Figure 2 


slowly, however, sometimes it takes hours 
Consequently there is no absolutely per- 
fect conductor and no absolutely perfect 
insulator. Therefore we define a con- 
ductor as a body which permits the elec- 
tric field to disappear, and with it the 
atoms of electricity at the ends of the 
field lines. Consequently a current is a 
migration of electricity atoms through a 
conductor. 

There exists a close relation between 
electric field lines and voltage. Suppose 


a static gold leaf voltmeter, consisting of 
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two gold leaves attached to a metal rod 
suspended and insulated from a mounting 
frame is connected in circuit with the 
condenser as shown in Fig. 2, and a 220- 
volt lead from the city mains is touched 
for a short interval of time to the rod, 
then the gold leaves will diverge a cer- 
tain amount. Then we increase the dis- 
tance between the plates, thereby length- 
the divergence of 
increased, 


ening the field lines: 
the voltmeter leaves will be 
thereby, indicating an increase in volt- 
age. We then decrease again the dis- 
tance between the plates and the volt- 
meter again closer 
together with corresponding decrease in 
voltage. This experiment shows that the 
voltage follows all changes in the field 
lines accurately and quickly. Similar ex- 
periments prove that it is immaterial 
whether the condenser is surrounded by 
air or placed in a vacuum; but the “elec- 
tric field” is a particular state of space; 
the actions in an electric field are dif- 
ferent from those in space without an 
electric field. 


leaves will come 


Further experiments, which to explain 
would lead too far into detail, prove that 
while electricity atoms migrate through 
conductors, they cannot migrate through 
through “absolutely 
insulators are 


insulators; that is, 
perfect” insulators. All 
characterized by a certain material con- 
stant which is called the dielectric con- 
stant. Taking the dielectric constant of 
air as 1, the relative dielectric constant of 
paraffin will be a little more than 2 and 
consequently the electric strain or tension 
plate condenser 
the electricity 
atoms in the paraffin could 
move a little, although they could not 
atoms 


in a charged paraffin 


would be about halved; 
condenser 
migrate. Therefore electricity 
have some freedom of motion inside the 
molecules of the insulator substance. This 
faculty is termed “displacement”; it 
causes a current to flow momentarily ; the 
elastic reaction of the insulator resists the 
displacement, the electric strain due to a 
steady applied e. m. f. reaches a steady 
value and the current becomes zero. When 
the electric strain is subsequently allowed 
to diminish, a current exists again, but 
in opposite direction, this current is called 
a “displacement current.” The important 
part is that in the inside of material 
atoms are present 


and can be displaced by external electric 


molecules electricity 


fields. 

We have learned previously that elec- 
tricity atoms migrate through a _ con- 
ductor. Ifa current flows in a conductor, 
the electricity atoms are on the surface 
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of the conductor and no electric field ex- 
jsts in its interior 

A conductor brought into an electric 
field contains in its interior positive and 
negative electricity atoms in_ equal 
amounts, but they are so distributed that 
their field lines are not perceptible on the 
outside. When the conductor enters the 
electric field, the atoms separate and fol- 
low the field lines until they arrive at the 
boundaries of the conductor, where the 
field lines are at right angles to the con- 
ductor surface. At the first moment a 
field exists also in the interior of the 
conductor. How long it lasts depends 
upon the conductivity of the conductor. 
Upon the boundaries of an electric field 
rest so many positive electricity atoms as 
negative ; the positive electricity atoms are 
in nature always paired with negative 
electricity atoms, they are joined by the 
invisible tie of the field lines. 

We have intentionally made a distinc- 
tion between electricity atoms and ma- 
terial atoms. In the last thirty years 
much work has been done in the study of 
atomism. Before that time it was 
assumed that all matter was composed of 
atoms, material atoms, which were in- 
divisible and therefore served the chem- 
ists as units for the weight of their 
elements. Modern atomism recognizes 
only two substances as fundamental ele- 
ments, namely the atoms of positive and 
negative electricity. All the world is 
built up upon, and composed of, these 
electricity atoms. All mechanical proc- 
esses are ultimately electric, with an elec 
tric field and electricity atoms at the bas 

As we have seen there are positive and 
negative electricity atoms. The negative 
electricity atoms are commonly known as 
“electrons” and the positive electricity 
atoms as “protons.” The electron theory 
has been pretty well established, but about 
the proton very little is known as yet. 

It must be understood that there is no 
substance without electric field lines. In 
the material atoms and molecules they ar 
not recognizable as long as there is an 
equal amount of positive and negative 
electricity atoms in them. Such material 
atoms or molecules are termed “elec- 
trically neutral.” But as soon as there 
is One or more negative electricity atoms 
or electrons, as we may call them now, 
too many or too little, the material atom 
or molecule becomes an “ion.” There are 
one-valued ions, two-valued ions, three- 
valued ions and so forth. A_ material 
atom which has one electron too many is 
a one-valued negative atom-ion; a ma- 
terial atom which has three electrons too 
many, is a three-valued negative atom- 
ion; a material atom which has two elec- 
trons missing, is a two-valued positive 
atom-ion; a molecule having one electron 
too many, is a one-valued negative 
molecule-ion, even if the molecule con- 
sists of two or more material atoms. 


As far as the magnetic field is con- 
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cerned. it is well known that all magnetic 
field lines are closed curves always; 
therefore there are no magnetic atoms, 
no magnetic charges, no magnetic sub- 
stances. The electric field and the mag 
netic field, however, are closely linked 
together. 

(1) A changing magnetic field is sur 
rounded by ring-shaped closed electric 
field lines. (Induction.) 

(2) A changing electric field is sur- 
rounded by ring-shaped closed magnetic 
field lines. 

These two theorems are symbolized in 
Fig. 1. The current “i’ in a conductor 
caused by the change in the electric feld, 
is surrounded by magnetic field lines. In 
addition Fig. 1 indicates that also the elec- 
tric field in the condenser is surrounded 
by magnetic field lines; that is, also the 
“displacement current” has a magnetic 
field. 

One-atom substances, the molecules of 
which consist of one atom only, have also 
a dielectric constant. In their case the 
displacement of the electricity atoms 
takes place inside the individual atoms 
In case of the molecules consisting of a 
number of atoms, the atoms displace 
themselves inside the individual molecules. 
Each molecule carries on one side the 
positive and on the other side the nega- 
tive charge. The action influencing the 
individual molecules of an insulator is 
called “dielectric polarization.” 
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Figure 3 


Movement of Electricity Through 
Gases 

In Fig. 3 a condenser is represented 
with its plates connected by a conducting 
hody, which is indicated by the cross 
hatched lines. During the existence of 
this connection the plates lose electricit) 
atoms, but the loss is made good by a 


source of current, here a battery, which 
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sustains the electric field and the voltage. 
In this case the condenser plates or field 
boundaries are called the “electrodes,” the 
positive electrode is the “anode” and the 
negative electrode the “cathode.” By in- 
serting an ammeter M in the current sup- 
ply circuit and a static voltmeter V. in 


the branch circuit, the current can be 
measured, which is necessary to replenish 
the electricity atoms, and the voltage can 
be observed. The experiment gives the 
fundamental processes in any conduction 
of electricity, namely : 

1. Electricity is bound to leave one 
electrode and go to the other electrode. 

2. In the interior of the conductor are 
present equal amounts of electricity 
atoms of opposite sign which may be ob- 
tained from any source. The positive 
electricity atoms reach the negative elec- 
trode and the negative electricity atoms 
the positive electrode in some way or 
other. The most simple way to realize 
the above-stated process is to let the elec- 
tricity atoms be transported by “electricity 
carriers.” 

In order to investigate the transporta- 
tion or movement of electricity through 
gases, we commence with the most com- 
monly known gas, the air, the molecular 
composition of which is well known, Each 
molecule has a diameter of 3x10“ cm. and 
the distance between them is about 10 
times as great. The molecules, however, 
have not a globular form, their figura- 
tion is immaterial, nor is the distance be- 
tween any two of them always the same. 
They are in a constant motion, their move- 
ment velocity being about 500 meters per 
second. There are in round figures 
3x10" molecules in 1 cubic centimeter of 
ordinary air at room temperature. They 
do not move about in any regular forma- 
tion but in most irregular paths. Room 
air forms a very good insulator. The 
electric field of the experimental con- 
densers sometimes exists for hours in this 
air. As no charged electricity carriers 
exist in air they have to be brought into 
it by some means or other. We desig- 
nate such a state as a “dependent” con- 
duction, while in an ordinary conductor 
where the electricity carriers are present 
without introduction, we call the conduc- 
tion “independent.” Many bodies whether 
solid, liquid or gaseous, are not conduc 
tors, they become conductors only by the 
introduction of electricity carriers, only 
metal wire is always an independent 
conductor. 


To illustrate and demonstrate the action 
of dependent conduction in air with visible 
electricity carriers we use a condenser, 
the plates of which are tubular instead of 
flat and so made that one tube or cylinder 
will be inside the other. The outside 
cylinder has at its one end a bottle-shaped 
neck to which a rubber tube is connected. 
This tube is attached to an atomizer so 
that fine dust can be blown through the 
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condenser. A source of 220 volt cur- 
rent supply is connected to the condenser 
so as to make the inner cylinder the 
cathode and the outer cylinder the anode. 
Then too finely powdered electricity car- 
riers are prepared by taking for one car- 
rier fine wheat flour and for the other 
finely powdered sulphur crystals, the 
wheat flour being a positive carrier and 
the sulphur a negative carrier. They are 
electrically charged by pressing them to- 
gether, whereby the molecules of one sub- 
stance deprive the molecules of the other 
substance of a number of electrons; the 
molecules, that is a number of them on 
the surface of the one substance become 
negative ions, while on the surface of the 
other substance an equal number of nega- 
tive ions remains. Both powders are de- 
posited in the atomizer and by means of 
air pressure sent through the condenser. 
The contact with the rubber hose and the 
walls of the atomizer tube is sufficient to 
charge them. After the current has 
flowed for a few minutes in one direc- 
tion, the condenser is opened and it is 
found that the inner cylinder, the cathode, 
is covered with a fine film of wheat flour 
and the other cylinder, the anode, with a 
film of sulphur, the covering being on the 
outer surface of the inner cylinder and on 
the inner surface of the outer cylinder 
respectively. 

In this example the electricity carriers 
were visible. There are also carriers 
which can not be dsicovered even with a 
microscope, as for instance the molecules 
of air. The question arises how can ions 
be brought into the gases; with other 
words, how can the ionization of gases be 
accomplished 


In Fig. 4 a glass tube is shown closed 
at both ends and filled with ordinary air 
under atmospheric pressure equal to a 
mercury column 760 mm. high. An elec- 
trode is inserted at each end, the anode 
A being connected to the positive pole of 
a source of current and the cathode C to 








Figure 4 


the negative pole. Ordinary air being a 
very good insulator in an electric field of 
low intensity will offer a high resistance, 
so that no current can pass; but as soon 
as by means of an air pump air is pumped 
out, a current will commence to flow at a 
certain degree of vacuum, and the air (or 
gas) in the tube under the reduced pres- 
sure begin to be luminescent. 
When the gas pressure by continued 


pumping has been reduced to a value 
equal to a column of mercury 40 mm. 
high, the gas will commence to become 
a conductor. 
cence indécates the passage of the current. 
With 
creases in width and finally fills the space 


A narrow strip of lumines- 


increasing vacuum this strip in- 


between the electrodes. Decreasing the 
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gas pressure still further until it equals 
a 1/10 mm. column of mercury, the 
luminescence band becomes shorter and 
breaks up into layers of different lengths. 
At 1/100 mm. mercury pressure inside 
the tube a pencil of light of a bluish color 
emanates from the cathode, which illumi- 
nates the tube and produces a fluorescence 
of blue or green color on the opposite 
glass wall. The rays of this light pencil 
are cathode-rays, which are the electricity 
carriers in the case of an electric cur- 
rent passing through gas in a well rare- 
fied state. 

Aother example of ionization is to ex- 
pose the space between the two electrodes 
to the action of a radio-active substance. 
The rays of radium or radium com- 
pounds are characterized by their faculty 
to split the electrically neutral molecules 
of the gas in the tube into positive ions 
and negative electrons, which are acceler- 
ated toward the cathode and anode re- 
under the influence of the 
electric field. Using in circuit with the 
tube a battery, the voltage of which is 
variable, and a galvanometer to observe 
the current, it will be found that at the 
beginning the current increases in propor- 


spectively, 


tion to the increase in voltage as indicated 
by the straight part of the curve in Fig. 
5. At a certain point the current will not 
increase any more in proportion to the 
voltage, but at a slower rate, independent 
of the voltage. The highest value of the 
current attained is called the “saturation” 
current. 

The current transports to the electrodes 
exactly the same amount of ions and elec- 
trons respectively as the radio-active sub- 
stance has formed; that is, as molecules 
have been split. After the radio-active 
substance has ceased its influence and the 
ionization has stopped, no more current 
will flow, because there are no more car- 
riers available for the electricity. 

In order to transform the dependent 
into an independent discharge the voltage 
impressed on the tube must be increased 
to a point where the ions, some of which 
are always present in the tube, have ob- 
tained such an high speed, that they will 
loosen or entirely break up the groups of 
neutral gas particles consisting of ions 
and electrons by colliding with them. The 
electron 


action of a colliding upon a 


molecule or gas particle is therefore 


termed “ionization by collision.” The 
parts of the neutral molecules split by 
this ionization will immediately migrate 
to the respective electrodes. On their 
way the ions and electrons are more and 
more accelerated and collide with other 
neutral molecules of the gas, which they 
split; thus the current flow is maintained 
as independent discharge by continued 


ionization by collision. 
Electron Emission in High Vacuum 
In a high vacuum the number of mole- 


cules and the distance between them is 
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materially decreased so that the molecules 
practically do not collide with each other, 
but only with the walls enclosing them. 
A high vacuum in itself does not contain 
any electricity carriers and is one of the 
best insulators. Therefore electricity car- 


riers have to be introduced. <A _ very 
effective and convenient way of doing this 
is to heat the negative condenser plate or 
electrode or the cathode. By this process 


electrons will be “evaporated” from it. 
Electrons can freely leave the surface of 
a “hot” metal but cannot leave the sur- 
face of a “cold” metal. By “hot,” how- 


ever, is understood that the metal is 


glowing; below a dull red heat it is stil] 
considered “cold.” In electron tubes as 
used in actual practice the cathode is rep- 
resented by what is called the “filament,” 
the same as in an ordinary incandescent 


lamp. 
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If a current of several hundred volts 
is impressed on a_ two-electrode tube, 
there will be a drop in voltage from the 
cathode to the anode. This drop is not 
uniform. The greatest drop occurs in the 
immediate vicinity of the cathode. The 
fall of potential in a tube depends on the 
degree of vacuum. The normal fall 
which prevails as long as the cathode is 
not completely glowing, is independent of 
the gas and current intensity at the time, 
but its magnitude is influenced by the 
of the 


kind of gas and the material 


cathode. It may be assumed that free 
electrons move around between the mole- 
cules of the metal which is used as 
cathode (platinum, tungsten, etc.), but 
that the interstices between the molecules 
are so great in proportion to the size of 
the molecules that the electrons move with 
very high velocity. In their migration 
they collide, however, with a molecule or 
which not only retards 


renders their 


other electron, 
their progress, but also 
paths irregular. As long as the cathode 
is cold, the electrons will not leave the 
surface of the metal; but as soon as the 
metal of the cathode becomes hot, the 
velocity and force of the molecules and 
electrons increases and a few electrons 
fly out of the surface of the metal and 
prosecute their journey in the direction 
of the anode in case an electric field 
exists 

With a perfect vacuum in the tube the 
emission from the cathode represents 4 
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pure electron current. If, however, a 
residue of gas is still present in the tube, 
an ionization by collision will accompany 
the electron current proper, which will 
assist in sustaining the current in the 
tube. The resulting current is depending 
to a great extent on the temperature and 
surface of the cathode and on the voltage 
impressed upon the tube. The gas pres- 
sure and the number of electrons set free 
by the jonization also exercises some in- 
fluence upon the current; only the pres- 
ence of an electric field will assure a con- 
tinued emission from the hot cathode. If 
there is no electric field the electrons 
emanating from the cathode will return 
to the cathode from which they came, and 
fill the entire space of the tube (space 
charge), thereby forming a kind of 
counter-voltage to the electric emission. 
Should electrons reach the anode in spite 
of this counter-voltage, the current will 
increase only to a certain value which is 


the limiting value. 





Ramblings 











Yes, service improves. While in St 
Louis recently our friend, C. A. Vedder 
of the Southwestern Bell Telephone 
Company in that city, tendered the writer 
the use of a wire to Fort Worth so that 
he might talk to his old home town. He 
suggested that we see how quick service 
could be secured—although the Repub- 
lican national convention was in session 
at Kansas City and the lines were con- 
gested. One minute after picking up the 
receiver we had Dallas, a half a minute 
later we had Fort Worth and in a quarter 
minute we were talking to our party. 
That is the rule rather than the exception 
now, too. 

7 ~ 7. 

Another incident that quickened our 
pulses recently was a phone call from our 
old friend (and your old friend) Ben 
Woodbury, for ages salesman for the 
Kellogg Switchboard & Supply Company, 
but for the past ten months one of the 
mainstays of the Stromberg-Carlson Tele- 
phone Manufacturing Co., Rochester. Ben 
is now living in Rochester, N. Y., and 
likes the surroundings very much, he says, 
but comes over to Chicago occasionally, 
and doesn't forget his old friends. 

x x o 

Had the pleasure recently of recount- 
ing old experiences with P. Kerr Higgins, 
former writer for Telephone Engineer 
and at present owner of some twenty ex- 
changes over in Missouri. Higgins makes 
his home at St. Louis, but he can’t be 
held in any place long—except at home. 
P. Kerr has a new slant on the cause and 
effect of telephone mergers, and it may 


be that he will furnish a few chapters on 


this and other subjects for Telephone En- 
gineer some time during the latter part 
of the year. 

* 7 * 

Roscoe Pontius of Rochester was 
elected president of the Northern Indiana 
Telephone Association for the coming 
year. Pontius is “an old man” in expe- 
rience but young in years, full of en- 
thusiasm and will make that association 
one of the peppiest executives it has ever 
seen. 

os 2 

South Shore Inn, Lake Wawasee, Syra- 
cuse, Ind., is one of the prettiest spots in 
Indiana. Facing the lake and with large, 
roomy verandas, it affords an excellent 
opportunity for the tired, weary telephone 
man to while away three days and at the 
same time attend to business—his business 
and the public’s business—by giving of 
his time and experience to others in the 
same line of business, and learn from 
others the things he may be inefficient in. 

* * * 

In presiding at the Wawasee conven- 
tion, Henry Barnhart was addressed as 
“Senator Moses,” by one of the speakers. 
And the speaker may not have been so 
far wrong after all, for Barnhart has 
acted the Moses in bringing the telephone 
business out of the wilderness in many 
instances with his wisdom. 

* * + 

Theo. Stoops of Nappanee invites the 
Northern Indiana Telephone Association 
to meet at “his home town” when the next 
quarterly meeting is held. Stoops has 
been a wheelhorse of this organization 
since its organization in 1913, when he 
acted as its first secretary. He has just 
retired as its president and is still an 
active officer in the organization. 

7. 7 * 

We might rise to state that if all those 
who attend the conventions are to listen 
in on the programs, loud speakers will 
have to be installed on the golf courses. 
But it’s a great game and we envy the 
fellows who can and do enjoy it. 

x * x 

Kempster B. Miller writes Telephone 
Engineer that he contemplates rewrit- 
ing his former book, entitled “American 
Telephone Practice,” which will doubtless 
be interesting news to the thousands of 
readers of this very interesting volume. 
Mr. Miller states that the entire edition 
will be rewritten 
throughout, and will probably be issued 


under a different name. 
* * . 


revamped if not 


W. L. Shoots, acting general manager 
of the Home Telephone Company of 
Goshen, Elkart, et. al., of Indiana, is 
very optimistic over the outlook for Inde- 
pendent telephony. Although he has dis- 
posed of his interest in the above proper- 
ties, Mr. Shoots has lost none of his in- 
terest in the industry and believes that it 
is the best business in the world 
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Chicago Bell’s Fiftieth Anni- 

versary 

The fiftieth anniversary of Bell tele- 
phone service in Chicago is today (June 
26). 

The first Bell central office in Chicago 
was located on the top floor of the build- 
ing at 125 La Salle street (old number), 
now 17 North La Salle street, opposite 
the Hotel La Salle. The business office 
was in the basement. Service opened 
June 26, 1878, with seventy-five tele- 


phones. The first operators were boys. 


The telephone instrument at that time was 





Chicago Telephone Exchange of Fifty 
Years Ago 


a clumsy affair with two telephones sim- 
ilar to the present receiver connected to 
it with cords. The user talked into one 
and listened with the other. 


The Bell Company of Illinois was or- 
ganized in December, 1878, and in Jan- 
uary, 1879, Bernard E. Sunny, now chair- 
man of the board of the Illinois Bell Tel- 
ephone Company, became superintendent. 
The Chicago Telephone Company, now 
the Illinois Bell, was incorporated in 1881. 
Several other officials of the Illinois Bell 
started in those early days, some as boy 
operators. Among these are W. J. Boyd, 
treasurer, and W. G. Luscombe, assistant 
treasurer. 


In its first fifty years the telephone has 
grown from one central office with sev- 
enty-five telephones to ninety-nine central 
office switchboards and 914,000 telephones. 
It is expected that one million will be in 
service by 1930. The company has 21,000 
employes in Chicago, of whom about 12,- 
000 are the young women operators. 


A few miles was the limit of telephone 
transmission in 1878, but now not only 
the entire United States but Canada, 
Mexico, Cuba, and a large part of 
Europe, are within telephone reach of 
Chicago. In 1878 telephone wires were 
carried over the tops of buildings. To- 
day, the company has more than 4,000,000 
miles of wire in Chicago, the greater part 
of which is in underground conduits. 


The company has issued an invitation to 
the public to visit any of the telephone 
offices this week between the hours of 
9 a. m. and 6 p. m. 
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Annual Conference of Class A Compantes 
Shows Healthy Condition of Industry 


The annual conference of the Class A 


companies of the United States Inde- 
pendent Telephone Association was held 
at the Hotel Stevens, Chicago, June 7 
and 8. Class A telephone companies are 


those defined by the Interstate Commerce 
Commission as having over $250,000 an- 
nual from operations. 
There were sixty 
bers of the United States Association as 
of December 31, 1927. Mac- 
Kinnon, of the association, submitted an 


receipts 


gross 


such companies mem- 
President 


analysis of the operations of these com- 
panies filed for 1927 as compared with 
1926 and 1919, showing a gain in the nine- 
year period from 1919 to 1927 of 57.7 
per cent in number of telephones oper- 
ated, and gain in investment in fixed 
capital of $82,000,000 in that period. The 
sixty companies at the end of 1927 showed 
an aggregate investment in fixed capital 
of $169,000,000, with an income available 
for interest and dividends after payment 
of taxes and all other deductions of 
$10,674,000. 

The majority of these Class A com- 
panies were represented at the confer- 
ence, the program of which culminated in 
a conference luncheon held on the after- 
noon of the eighth, to which had been in- 
vited representatives of a number of the 
investment houses that have lately been 
participating in the financing of Inde- 
pendent companies. At this conference 
striking addresses were delivered by Mr. 
R. F. De Voe, president of R. F. De Voe 
& Company of New York City, on “The 
Telephone Market Today Be 
and by Mr. J. G. Crane, vice-president of 
Theodore Gary & Company, Kansas City, 
on “The Conditioning and Operation of 
the Small After Consolida 
At this conference, too, President 


Securities 


Exchange 
tion.” 
MacKinnon, in his opening remarks, com 
mented upon the recent financing and the 
apparent disregard by some of the new- 
comers in the industry of the established 
principles and practices that the veterans 
of the industry had found necessary to 
follow. He also stated that apparently 
the newcomers lost sight of the fact that 
the telephone industry is a regulated in- 
dustry by state commissions and the Inter- 
state Commerce Commission and required 
to follow the practices, particularly as to 


accounting, laid down by those commis- 


In closing Mr 


opportunity Tor con- 


sions. MacKinnon urged 


that there be more 
sultation between the experienced execu 


tives of the industry and the financiers 


who have lately come into it ‘For 


surely,” he said, “the experiences of the 


nt ? 


years must count for something. The 


men who have built up the telephone 


properties of the country certainly can- 


not be far wrong and the new investors 


certainly should benefit by those experi- 


lvice and adhere 


ences and listen to the a 
to the practices ot these men * 

Mr. De Voe in commenting on recent 
following 


issues of securities said the 


abuses in evidence in connection with 


telephone financing must be corrected 

1. Execessive valuations 

2. Failure to provide for proper de 
preciation. 3. Earning statements giving 
effect to non-recurring charges 

4. Evasive use of ‘“ Commission 
Approval.” 

5. Discrepancies in accounting. 

6. Failure to represent operating con- 
ditions accurately to the public. 

Mr. Crane in discussing the operation 
of the small exchange by a large com- 
pany said in part: “The problems met 
with in the operation of small telephone 
different 


exchanges are not materially 


when the exchanges are operated indi- 
vidually or as a part of a group. 

“By this, I do not mean to infer that 
there are no economies that follow 
properly-operated groups of telephone ex- 
changes. I mean merely that it has been 
my experience that each exchange must 
bear its portion of the burden and must 
proportion of 


produce its own proper 


earnings. In other words, ‘every tub must 
stand on its own bottom.’ 

“Each exchange has some one charac- 
teristic, or group of characteristics, pe- 
culiar to itself. While these same char- 
acteristics may be present in all of the 
exchanges, the degree to which they affect 
the successful operation varies from the 
controlling position to the negligible posi- 
tion. I have never found any fixed set of 
rules or any established procedure that 
will enable the telephone operating man 
to achieve success by applying to all 
exchanges 

“It has been my experience that each 
individual exchange must be studeid by 
the operating man.’ 

In addition to this luncheon | session 
there were two general sessions of the 
executives of the A class companies at 
which the problems of the industry were 
discussed in some detail and the 1927 
set forth in the 


operations as associa- 


tion’s compilation were analyzed. One 
session was a joint session of the execu 
tives of the Class A companies and the 
members of the board of directors of the 
United States Association, at which there 
was discussion of the relationship of the 
Independent group with the Bell group 
and the attitude of the association toward 
purchases of Independent companies by 
Bell companies. This conference voted 


association’s stand that 
Inde- 


approval of the 
no purchase of 
by Bell 


without corresponding relinquishments by 


there should be 


pendent companies companies 


Bell companies to Independent companies 
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Special sessions of the association’s ac. 
counting and commercial committees were 
which the 
proposed revision of the accounting clas- 


held during the conference at 


sifications by the Interstate Commerce 
Commission were discussed in detail by 
the accounting committee and a program 
for the commercial division at the annual 
convention in October was agreed upon by 
the commercial division committee. 


Now Twelfth Largest Independ- 
ent Company 

The fact that Northern Ohio Telephone 

Company is now the twelfth largest in- 

dependent telephone company in_ the 

United States, was revealed at the annual 

\ companies held in 


meeting of Class 


Chicago June 7 and 8. Class A com- 
panies are those of the Independent Tele- 
phone Association with annual revenues 
more than a quarter of a million dollars, 

Qur company with the addition of the 
Delaware County property acquired April 
1, 1928, will have annual operating rev- 
enues in excess of eight hundred thirty- 
five thousand dollars, placing this com- 
pany twelfth in size. The growth of the 
Northern Ohio Company and addition of 
property has been a great satisfaction to 


us because of the opportunity thus offered 


to increase the efficiency of our organ 
ization and give to our subscribers and 
the public whom we serve a fully rounded 
and better telephone service 

The Tri-State Telephone and Telegraph 
Company of St. Paul, Minnesota and the 
Telephone Corporation of 
New York, lead the list of 
Companies.— News, of the 


Northern Ohio Telephone Company 


Rochester 
Rochester, 


Independent 


Canton Installs American 
Telephones 


Canton—In rebuilding its telephone sys- 
tem, ruined in the orgy of destruction 
which marked the Communist rising of 
December, 1927, and its suppression, Can- 
ton has chosen the most modern Ameri- 
can equipment. An automatic exchange 
with 4,000 telephones as a starter has been 
ordered from the United States and pre- 
liminary work has begun under the di- 
rection of American-educated Chinese en- 
gineers 

The automatic exchange is expected to 


be merely the 


nucleus of a much larger 
system planned to serve this city of more 
than 1,000,000 inhabitants as funds become 
ivailable. The initial phase of installation 
will cost $325,000 


U. S. Independent Telephone As- 
sociation Convention October 
16-19, 1928 
The directors of the United States In- 
\ssociation decided 


dependent Telephone 


at a recent meeting to hold the annual 
convention at the Sherman hotel, Chi- 
cago, October 16, 17, 18 and 19, 1928. 





———y 
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GROUND CONNECTIONS 
IMPORTANT 


A contributor who wishes his name 


withheld submits the following in re 


sponse to suggestions made in_ the 
editorial pages of our April issue: 


In these days of metallic circuits in 
modern plants the ground question is not 
taken as seriously as it should be, and in 
my experience 75 per cent of grounds are 
of high resistance. 

In dealing with a large number of small 
telephone companies I have laid out the 
following program, and in some cases | 
have been able to put it into effect for 
demonstration. 

First, install at the central office two 
perfect grounds, but separate. Use two 
rods, ground 


ground rods, 


plates or water works, etc., and the size 


groups of 


of the groups or plates and the wire lead 
ing to them should be according to what 
There should be a 


has to be grounded. 


zero measurement between these two 
grounds and they should be at least ten 
feet apart. 

Use one to ground the protectors and 
apparatus. The 


one for the protector 


ground should have capacity enough to 


carry off all energy which may be 
brought to the protectors by any group 
of wires. 

Next, equip the switchboard with a 


plug or jack which is short circuited and 
\ Wheatstone 


other 


well grounded. bridge, 


Stewart detectometer or such in- 
strument should be used for measuring, 
and for small exchanges of 500 or under 
the latter type of instrument is economical, 
rapid and simple 

Then, from the subscriber’s premises 


ask the 


make connection to the jack, 


operator to insert the plug or 
as the case 
may be. After that connect the measur- 


ing instrument between the ground and 


measurement. 


he 


the line and record the 


Connect between the return and t 


ground and record the measurement 


Measure metallic. Short circuit the line 
and measurt 

Now, assuming the line to be composed 
ot one mile of No 


perfect condition, the 


12 iron wire and in 


measurements will 


be very nearly as follows 

Line side measurement 33. ohms 
Return side measurements 33 ohms 
Metallic measurements ..... 66 ohms 
Short circuit measurement 1614 ohms 














measurement is much 


If the metallic 
will likely be 


side measures more than the 


higher it found that one 
other and 
the line should be inspected for bad joints 
If the other three measurements measure 
more than hadf or quarter of the metallic 
measurements the difference is the resist 
ance of the ground. 

On multi instrument lines which are 
equipped with condensers in series with 
the ringers the above measurements can 
be taken from any instrument on the line 
Where there are no condensers in_ the 
series with the ringers the metallic meas- 
urements cannot be made, but the other 


measurements can be made to good 
advantage. 

If such a method of measuring grounds 
is adhered to in any exchange and the 
ground wires made large enough to carry 
off all energy brought to the protectors 
(No. 14 wire at stations), the following 
results will automatically follow: 

1. Reduced number of dirty carbon 
blocks. 

2. Reduced damage to plant by light 
ning 

3. Improved line conditions and trans 


mission. 


4. Increased toll revenue. 

5. Happy telephone men. 

6. Satisfied subscribers. 

Some switchboards are equipped with 
measuring instruments permanently con 
nected and in such cases the operation can 
be reversed and the measurements read 
by the 


operator. To put such a system 


into operation is not difficult and most 


companies will be surprised at the high 
resistance in some of their lines. Air gay 
protectors at cable entrances will more 
than repay their cost. 

As to methods of obtaining good 


grounds, they are diverse and sometimes 
very difficult but the greatest fault I have 
found is that men ground in a convenient 
place, regardless of the grade of ground 
The best is not too good, even if it is hard 
to find, and sometimes it is necessary t 
carry a No. 12 iron along a few trees or 
poles to reach a spring or brook, but it 
pays in the end. Coke or charcoal buried 
with the ground will hold water when all 


Ground rods have a 
| 


around is dried out 


tendency to develop a coat of rust which 


causes high resistance and are only re 


liable in earth which is wet the vear 


round 
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LOCAL BATTERY TRANSMIS- 
SION IN C.B. LINES 

Mr. J. P. Whitson, who has contributed 

many helpful suggestions to this depart- 

ment, now asks for a hint to help him out 


Whitson's letter 


f some difficulty. Mr 

is as follows: 
“Several years ago we used to cut in 

local 


battery 


batteries on some of our central 
sets where they were located out 
on long local lines. This was to boost 
the transmission from the local stations. 
These are Western Electric sets and I 
have forgotten just how this was done. 

Will you kindly print sketch showing 
how to do this now.” 

The way we used to do this was to use 
a regular local battery telephone set 
without the generator and with a con- 
denser in series with the ringer. Since 
the current from the central office flows 
through the receiver when the hook is 
up, it is necessary to “pole” the receiver 


to prevent it from being demagnetized 
This is done by removing the cap and 
noting the pull on the diaphragm. The 
terminals of the receiver are then re- 
versed and the pull again noted. The re- 
ceiver is then connected so that the pull 
will he 


has a better way If he has we 


the stronger. Perhaps some one 
will be 


glad to hear from him 


SOME TECHNICAL INFORMA- 
TION 

In the January 

ENGINEER, W. V. 


question, “Why not more technical infor- 


TELEPHONE 
asks the 


issue of 


Sylvester 


mation?” In the past many of us have 


met men who are called experts and tech- 


nicians and have wished we have had 
some of their knowledge. But when we 
have asked questions of some of these 
men, we have received answers which 


may as well have been given in Greek for 
ill we could understand of them 
We have 


sell some new 


had people call and want to 
kind of 


which they 


instrument or 
fully 
We have purchased some of these articles 


equipment guarantee 


ind have finally found nothing but a 


bunch of trouble on our hands. The safe 


way is to purchase equipment from a 


company that is known to be reliable 


There are several of these advertised in 


the pages of TELEPHONE ENGINEER and 


ther journals that have been in the 
field for years and have proved their 
worth They have efficient engineering 
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departments that will work with you on 
your wants and troubles. 

Going back to the question of technical 
information, the writer has had 
questions put up to him for which he 
has had to work out the answers. Per- 
haps the information may be of use to 
others and so he is giving a few of them 
and the answers that he has found: 

Question A—How many turns of wire 
are there on a 1,600 ohm ringer? 

Answer—lf this question is asked with 


many 


the view of rewinding ringer coils, the 
answer is that it is less expensive to buy 
new coils as a few short circuited turns 
will ruin the operation of the ringer. 
However, the following are the wind- 
ings of standard ringers: 1,000 ohm 
ringers, 8,650 turns of No. 35 wire in 34 
layers per spool; 1,600 ohm ringers, 10,- 
150 turns of No. 36 wire in 40 layers per 
spool. Ringer efficiencies depend upon 
the number of turns rather than resist- 
ance. High resistance wire would give 
the resistance with a smaller number of 
turns, but the ringer would not be as 
good. 

Question B—What are the proportions 
and size of wire of a good local battery 
induction coil for rural work? 

Answer—The proportion of 
local battery induction coil is a 1 to 9 
ratio of turns between primary and 
secondary. The primary consists of 240 
turns of No. 26 S. C. C. wire put in two 
layers. On top of the primary is wound 
2,160 turns of No. 28 S. C. C. wire. 

Question C—What is the output dif- 
ference of 5 and 6 bar generators and 


a go rd 





what size of wire is used. 
Answer—The output of hand genera- 
tors is approximately that given in the 


table : 
No. of Milli- Turns of Size 
bars. Volts. amperes. wire. of wire. Ohms 


3,120 No. 368.8. 650 
2,640 No. 33 D.8 330 
1,760 No. 
1,400 No. 28D.8S. 140 


150 to 200 
250 to 300 


8...65 to 90 
4...70 to 95 
5...75 to 110 325 to 400 
6...85 to 125 400 to 475 

The size of the permanent magnets, 
air-gap between armature and field, size 
armature, 


32 D.8. 200 


and amount of iron in the 
thickness of lamination and quality of 
the iron, the ratio-of gears and the speed 
at which the armature revolves all affect 
the output so that the figures given may 
vary for different types. 

These are sample questions which the 
writer has had to answer. He has many 
others which he proposes to give from 
time to time if they are of interest and 
value to others. It may be that some of 
the readers have questions of their own. 
If they will send them in he will attempt 
to answer them or at least is sure that 
some of the contributors to the Line and 
Desk Department can be found who can 
give the answer. If anyone has other 
answers to the questions given he will be 
glad to have them write in and give their 
ideas. — Contributed by A. Windsor 
McKay. 
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WHY WAKE THE WATCHMAN? 

Several years ago, the comic sections 
of certain Sunday newspapers told of the 
Willie Westinghouse 
Edison Smith, who was a wonder at rig- 


inventions of 


ging up mechanical and electrical devices 
for doing extremely simple things in a 
most extraordinarily complicated manner. 
Funny page fans who have missed Willie 
and his inventions will be interested to 
note that either the original or his suc- 


cessor has been discovered by one of our 
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regular contributors, W. V. Sylvester of 
Seattle, Washington. It seems that the 
surge that follows trouble in power lines 
induces current in parallel telephone lines 
that almost invariably blow the telephone 
fuses. An alarm circuit which indicates 
when the fuses are blown is desirable and 
so the inventor got busy with the result 
that he produced the design shown in the 
accompanying cut. We do not believe 
that the idea is patentable so that anyone 
wishing to do so may use the apparatus, 
But who—? 











GEOPHONES AND 
TELEPHONES 

IN MINE RESCUE WORK 
Two methods of underground com- 
munication seem to promise usefulness 
in the establishment of systems of com- 
munication between miners entombed 
following mine fires and disasters and 
rescue parties on the surface, accord- 
ing to the United States 
Mines, Department of Commerce, 


Sureau of 


which has conducted exhaustive stud- 
ies of a number of proposed methods. 
The favorably 
by the Bureau are, first, the geophone 
or earth-vibration method, and, second, 


two systems regarded 











Caor/re/ Bus 





the grounded-line or roof-rail conduc- 
tion method of communication with tel- 
ephones. All experimental work with 
radio gave quite negative results. 

In the earth-vibration method looked 
upon favorably by the Bureau of Mines 
the transmitter is a sledge or rock 
and the receiver is a geophone. The 
simplicity and availability of the trans- 
mitter are readily conceded. The re- 
ceiver (geophone) is simple, but eff- 
cient operation requires a certain de- 
gree of skill. The greatest drawback 
to the geophone method is that voice 
communication is impossible, and the 
use of code to any extent is difficult. 


——— 
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July, 1928 


The transmitter in the roof-rail sys 


regarded 


tem of communication, als« 
favorably by the Bureau, is an ordinary 
microphone transmitter used straight 
or with amplification. This apparatus 


is fairly simple—in fact, simpler than 


1S 





the geophone except possibly 
amplification is used The receiver is 
about the simplest of all, being only 
a watchcase-type telephone receiver 
The wiring system inside the mine is 
very short, extending from the roof t 
the rail or floor connections. The roof 
connection for receiving is very simple, 
but for transmitting the connection has 
to be more extensive because the cur 
rent flowing is many times that in re 
ception. At the surface the roof-rail 
system requires an insulated line fron 
the nearest available connection to the 
mine floor or track to a point within 
a radius of approximately 500 feet over 


the place in the mine where the un 


derground station is located. As this 
line is on the surface, however, it 
should involve no difficulty. The roof 
rail method employs either voice or 


code. 

In these facts concerning the two 
possible systems of communication two 
things are noted First, the system 
using the geophone has much the sim- 
pler transmitting apparatus, whereas 
the system using telephones employs 
the simpler receiving apparatus with 
relation to conditions underground. 
It follows that a combination of the 
two systems might be more practical 


+ 


than either alone. In such a composite 


system the underground transmitter 
would be a sledge, rock, etc., and the 
receiver would be a simple watchcase 
type telephone receiver The trans 
mitter at the surface would be a tele 
phone and the receiver a geophone 
possibly with amplification for both for 
the greater distances The transmit 
ter in the mine would therefore always 


1 


be within reach of the entombed men, 


and the watchcase receiver could be 


1 


incorporated in the miner's first-aid 
pack. This combination would allow 
voice one way—that is, into the mine 
and rudimentary code from the mine 
to the surface. This should be ample 
for rescue purpose and much more sat- 
isfactory than code both ways. 
The use of a combination method, 
however, would depend upon further 
development of these two systems of 
underground communication. The geo- 
phone has been developed so as to pen 
etrate a depth of 550 feet without am- 
plification. The few tests made with 
the telephonic method have shown the 
possibility of penetrating depths of more 
than 430 feet at a distance of more 
than 1,700 feet from the shaft with no 
amplification. Only enough work has 


been done on this latter system t 


ndicate its possibilities 
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Rebuilding the Small Exchange* 


By SAM TOMLINSON 


Plymouth, Indiana 


The question’ of Rebuilding the Sm 
hange might be approached from the 
viewpoint of the physical construction, or 
om the most economical time from the 
ywners’ position or from the subscribers’, 
ut I am of the opinion that the question 
can be viewed from the subscribers’ and 


viewpoint under the same 


I believe we will all agree that a tele 
phone plant is worth very little without 
subscribers If that is true, then the 
subscribers must be considered and any 
thing that is done must be figured on the 
basis of its effect on subscribe rs, as well 
as upon the owner of the property. One 
ot the rst questions to be decided 1s 
what amount of money can profitably be 
nvested in the property. We all realize 
that it vould be possil le to invest so 
much money that it could not be made 
to yield a satisfactory return on the in- 
vestment. This is especially true in 
sparsely settled communities If rates 
are too high some cannot afford to keep 
the service, and it is also true in rural 
communities that houses are being 
abandoned and in many localities there 
are many fewer telephones on farms than 


+} 


ere were some twelve years ago. Con: 
sequently, the serving of rural communi 
les ts more of a problem than it ever 
was, for with the increasing cost of poles, 
cross arms, wire and other material, we 
should by all means have more revenue 


stead of less With our 


i increasing 
costs and decreasing subscribers it surely 
behooves us te 


consider well the amount 


money we will spend in rebuilding the 


small exchange. If we spend too much, 
rates will have to go up. If rates go up 
too much out come more telephones, and 
expected increase in revenue will fall 

far short 
So the first thing I would do would 


make up my mind how much could _ be 
profitably invested. I shall assume that 
cumstances are such that the invest- 
ment must be kept as low as possible. 

I would recommend that the work be 
egun in the town, if town there be, and 
since it is along the line that we are 
discussing, I shall take one of our own 
ants, Earl Park, recently purchased by 
us. The town had practically no cable 
all lines were grounded and were anvy- 
where trom twenty to thirty years old 
Streets were filled with trees, allevs east 


1 ‘ 1 


and west, so the main cable had to run 


We secured a double mouldboard sub- 


Delivered before the Northern Indiana 
, e convention at Wawasee, June 


soil plow, hitched a tractor to it and away 
we went. We found that we could loosen 
the soil about 16 inches deep and by going 
twice in the same furrow we could throw 
most of the dirt out. The men followed 
with spades, taking a shallow spade 
deeper, which made the ditch about 26 to 
28 inches deep. We threw the cable in 
the ditch with no protection whatever 
since the soil was mostly pretty sandy 


1 


and in the town we have no open wire 


distributions at all. Cable cans within 
the town are non-protected, but if any 
open wire is to come in protected cans 
are used and where farm lines come into 
cable use, none but protected terminals 
and if the lightning is particularly bad, 
we use pole protectors ahead of the ter- 
minals. In the distribution we used at 
least one terminal in each block: some- 
times more. No drop wire is strung over 
any street, consequently we were able to 
use 20 and 25 foot poles throughout, 
being careful that no limbs of trees touch 
the drop wire, for if they do it soon 
wears out. We used distribution pole 
brackets, on poles, and swinger knobs on 
the house. If necessary to set a pole to 
clear trees it was ordered done. 

[I want to answer one question that I 
am sure you will ask. That is, how will 
that kind of cable last?” To which I 
will say, if soil is right it will outlast 
aerial cable and be subject to less trouble 
in the small towns where there is not 
much digging in the streets and alleys. 
rhis type of construction is cheaper than 
aerial cable or open wire and has less 
trouble than either and is not exposed to 
many of vicissitudes of wires and cables 
up in the air. Work should be done in 
such manner as to cause as little trouble 


as possil le. 


On the outside there are many things 
to be considered, but one thing I am 
insisting on is that poles shall not be 
taken down and carted around over the 
exchange. If a pole can be used where 
it is standing, to support arms and wires, 
it saves labor of untieing, removing cross 
arms, etc. I am aware that it is the cus- 
tom of many to rebuild leads with new 
poles and material, but if we are to get 
the most of revenue, then the method I 
propose will work out advantageously. 
You can readily see if poles, arms and 
wire are practically gone, then it is time 
to rebuild the whole lead and it is my 
idea that it should be worked up to that 
point if possible. Reset poles if you can 
keep them high enough, that the cows 
dont get their horns fast in the wires. 
Where it is absolutely necessary to place 


lew pr le s in the line and where it is 
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desirable to change the spacing we have 


on occasions made a new survey, as to 


locating poles, just as we would if we 
were going to rebuild the whole pole lead 
they come 


Looks 


odd, but we will get several vears’ service 


and set the new poles where 


without regard to the old poles 


out of most of those poles, yet when we 


need to set a new pole we can measure 


from any one of the new poles and be 
sure that we are maintaining proper spac 
ing of poles. Be sure to use nothing but 
first class arms on new poles, so that as 
near as may be the arms and poles will 
last about the same length of time. Old 
arms may be used on old poles 
On heavy leads where necessary to re- 
build put in new poles and use the old one 
out on smaller, lighter leads. It does not 
take pole to hold up two 


wires or even four and even though they 


much of a 


be short, the wind has less effect on short 
poles than on high ones 

One point, that is of great importance 
in rebuilding or even in maintaining, that 
is guying All guys should’ be made so 


they will “stay put.” No half-way work 


should be allowed. Rake poles wherever 


you guy for the reason that if a pole 
once gets started over the perpendicular 
it then has the advantage. See that guy 
rods are properly aligned from the dead 
man to the point on the pole where guys 
are attached, being careful that the top 
of the pole is in line with the others. It 
will be necessary to shove the bottom of 
the pole out of line in order to get proper 
We have also found the 


use of H fixtures very strengthening to a 


rake to poles. 


weak pole line and in many places where 
it is not practical to set side guys you 
can use an H fixture to advantage. 

I believe as a general rule I favor the 
gradual rebuilding where possible rather 
than a complete job at one time, princi 
pally 


nm vear, it 1s possible to get longer life 


because in rebuilding something 


out of the plant and thus keep down the 


amount of investment. Besides, you are 


able to use up the reserve for deprecia- 


accumulates. In rebuild 


tion fund as it 
ing, you should not only charge the cost 
of replacements against the fund, but also 


the cost of removing the old material, 


such as old worthless poles or stubs, 


taken from the ground. 
your depreciation fund you are doing one 


If you don’t use 


of two things, either running up your 


maintenance cost or increasing your plant 
Write 


to your 


account more than it should be 


down what is done, turn it t 
it is a hard job for him to 


Keep track 


handy 


bookkeeper : 
guess what you have done. 
of your costs; it may come in 
some time to know what certain units cost 


you 


There is a destiny that shapes our 


ends. Passing flivvers shape our fend- 


ers.— Mink. 
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Kellogg Makes Special Installa- 
tion So Invalid Mother Can 


Hear Graduation Exercises 
of Mrs. R. W. 


discredits the 


\ recent experience 
Oregon, Ill 


popular belief of the heartlessness of cot 


The rpe, ot 


porations 


Paralysis had confined Mrs. Thorpe to 


her bed since the birth of her son Billy, 


nineteen years ago. For many years she 


had hoped to be present at the commence 
ment exercises when Billy graduated from 
the Oregon High School. 

Her condition at commencement time 
was such that it was impossible to move 
hopes 


her. Wishing to see his wife's 


realized if at all possible, Mr. Thorpe 


called a friend of many years, Mr. 


Leonard Bartoli, sales manager for the 


Fuller-Morrison Company, Chicago, to 
inquire if any way was known whereby 
the commencement exercises could be 
brought to his wife 

Mr. Bertoli in turn called his 
and neighbor, Mr. D. J 


board and 


friend 
Gillespie, of the 
Switcl Supply Com 

that Mrs 


realized 


Kellogg 
nformed 
uld be 


The time, however, was short and the 


pany, and was 
Thorpe’s wishes c 
necessary is not gen- 


special apparatus 


erally available. The Kellogg Company 


was glad to supply the microphone, and 
detail of 
Lawrence, to take care of the installa- 
Messrs. Jenkins and Adair, radio 


engineers of Chicago, courteously 


their sales engineers, Mr. L. 
tion. 
loaned 

The 


DeKalb-Ogle Telephone Company erected 


the expensive ampliher required. 


the necessary special line. The other 
three subscribers on the four-party line 
serving the Thorpe residence readily 
agreed to the line being deadened so far 
as telephone service was concerned dur- 
preliminary 


ing the time required for 


testing and during the commencement 
e€Xercises 

Mr. Lawrence installed the microphone 
and amplifier in the Oregon Coliseum and 
connected them with the special line. At 
the Oregon exchange provision was made 
exercises 


whereby the commencement 


were carried to a loud speaker at Mrs 
Thorpe’s bedside by means of the tele 


phone line ordinarily serving the Thorpe 


residence. 


1 


Thus four corporations, large and 


small, readily and willingly co-operated 
with various individuals in order that an 
invalid mother’s hopes might be realized. 
Judge C. A. Stueve Dies at 
Wapakoneta 
Judge C. A. Wapakoneta, 


Ohio, died at his home Friday, June 15th 


Stueve, of 
He had been ill for some time but his 
death was unexpected. He was a promi 
nent attorney of Wapakoneta and presi 
dent of the Telephone Service Company, 
as well as interested in other. public enter 


prises 


f that place 


A Substantial Increase 
Consolidated net income of the Interna. 
Telephone and Telegraph Corpora- 
tion and its Associated Companies for 
the three March 31, 1928, 


was $3,408,374.48 as compared with $2- 


months ended 


742,597.75 for the first quarter of 1927, 

The following statement shows the con- 
solidated income and surplus accounts for 
March 31, 1928. 


This statement was compiled in part from 


the three months ended 


preliminary and cabled reports and jg 
subject to minor adjustments 

Consolidated Income Account 
Earnings - $9,981,175.06 
Operating, selling and gen- 


eral expenses, taxes and de 


wal 


582,096.56 


$4,399,078.50 


preciation 


Net earnings 


Deduct—Charges of Asso- 
ciated companies 596,954.02 
Net income before deduct 


g debenture 
bonds aes _......$3,802,124.48 
Deduct—Interest on 44% 
twenty-five year gold de 


issued July 


ing interest on 


benture 
1, 1927 


he mnie 1 s 
393,750.00 


$3,408 ,374.48 


Net income 
Winona and Crown Point 
Companies Win Suit 

The Winona and Crown Point tele- 
phone companies had finally secured per- 
mission to purchase from the Northern 
Indiana Telephone company properties of 
the latter company located at Valparaiso 
Klouts, Wheeler, Hobart and Chesterton, 
Indiana. The Winona 
will take over the first two and the 


Telephone Com- 
pany 
Crown Point Telephone Company will 
take over the three last named exchanges. 
This matter has been before the Indiana 
commission for some time, and the com- 
mission refused such permission. The 
Lake circuit 
court and the decree was issued June 22 


case was appealed to the 


Kentucky Exchange Rebuilding 
The Taylor County Telephone Com- 
pany, Campbellville, Ky., is 
completely, according to reports from that 
New 


wire and stations will be replaced and the 


rebuilding 


place switchboard, cable, poles, 
exchange will come out in a neat spring 


suit. The exchange is owned by the 
Gainesboro Telephone Company, Gaines 


boro, Kentucky. 


000.00 has been provided for replacement 


An expenditure of $25,- 


Kermit, Texas, to Have Exchange 

Kermit, Texas, a new oil town and 
county seat of Winkler county, is to have 
Service This town is located 
from 


telephone 


in the Panhandle of Texas, away 


railroad connections and only about one 


vear old S. G. Smith is to install the 
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Telephone service, a public 


An Advertisement of the 


ae se 
and Telegraph Company 


t PHONE 4 


4 1me¢ rl an Tele phone 

‘e/ 

is 

eS i - ; =| 

THe widespread ownership of the 2 
Bell Telephone System places an Raw H 


obligation on its management to 


guard the savings of its hundreds of thou 
sands of stockholders. 

Its responsibility for so large a part of 
the country’s telephone service imposes 
an obligation that the service shall always 
be adequate, dependable and satisfactory 
to the user. 

The only sound policy that will meet 
these obligations is to continue to furnish 
the best possible service at the lowest cost 
consistent with financial safety. 

There is then in the Bell System no 


® 
4 


mA 





incentive to earn speculative or 


® 


large profits. Earnings must be 


sufficient to assure the best possi 


ble service and the financial integrity of 


the business. Anything in excess of these 
requirements goes toward extending the 
service or keeping down the rates. 

This is fundamental in the policy of the 
company. 

The Bell System’s ideal is the same as 
that of the public it serves—the most tele- 
phone service and the best, at the least 
cost to the user. It accepts its responsi- 


bility for a nation-wide telephone service 


as a public trust. 


trust 








36 


TELEPHONE ENGINEER 


The Channell Splicing Machine 


New Development for 


The developments in the art of com- 
munication in the last decade have been 
a source of wonderment and amazement 
to the world. The 
mind has, with difficulty, followed the 
procession of the marvelous advancement ; 


scientific popular 


long distance telephony has spread its net- 
work over the United States, Canada and 
Mexico, and has brought the people of 
these countries into close neighborly con- 
tact. The marvel of the radio broadcast 
with its linkage of land lines, tying the 
vast telephone and radio system of the 
country together, has become common- 
place. Telephotograph and _ television 
have passed in review be- 


" ° e 
Efficiency 
ciently done by machine. Thoughts of 
the linotype, the knitting machine and all 
the wonderful developments of industry 
flashed through his mind many times as 
he sat at his daily labor 
\fter 

with many failures, he 
of clock wheels 


months experiment 


patient 


1t 


at last evolved o1 
odds and ends found 
an inventive genius, the first splicing 
machine. In all its crudity it contained 
the essential principles which later found 
place in the perfected instrument which 
is the marvel of all the construction 
industry. 


specialists of the telephone 





fore the wondering pub- 
lic and before the mind 
has been able to conceive 
and animate these scien- 
tific miracles, the bridg- 
ing of the gap between 
the old world and the 
new, by radio telephone, 
spread before 
the world and become a 
matter of our daily rou- 
tine. 

The realization of the 
wonderful 
this commercial and sci- 
entific art has long beea 
the inspiration of many 
inventors to devise meth- 
ods, apparatus and equip- 
ment to carry on the 
work in a better and more 


has been 


advances in 














economical manner. The 


under- Model “C” 


vast amount of 
ground and aerial cable 
plant in use throughout 
the telephone 
country brought that inspiration 
to Mr. J. W. 


father of machine cable splicing 


systems of the 

Channell, the 
To those who are _ familiar 
with the telephone industry, 11 
is well known that ever since 
cable into tele- 
work of 


the advent of 
phone practice, the 
joining the wires into a contir- 
uous circuit has been performed 


skilled and 


expert workmen known as ca 


by highly trained, 
blesplicers. 

Who among you has not stood 
over a manhole and watched 
tf these 


the dextrous fingers of 





1 1 
rohtnine 
IS LILTIITie 


men, working with 
like rapidity, 
the nerve system of the nation? 


Mr. Channell was among the 


together 


joing 


most expert of these men and 
as he sat for hours working on 


Channell Splicing Machine, 
claimed, 


which, it ts 


wll speed up work 


It is said this instrument is so simply 
constructed, so compact and light, that it 
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ried in hand tool box from 


may be ca 
job to job 

The simplicity and ease of operation js 
such that an untrained man with a short 
training period of from ten days to two 
weeks is able to splice the most difficult 
cable in a better, more uniform and more 
workmanlike manner than the most ex- 
pert hand _ splicer. 

[i this were the only advantage of the 
machine splicing over the hand spiicing it 
would be considered a wonderful advance- 
ment in the art, but in addition the ma- 
hine has repeatedly demonstrated that it 
will perform the work in one-half of the 
time of that required by hand spliciag, 
\n inexperienced man with only ten days’ 
training made seven 1212 pair straight 
average of seven hours 
and six minutes per Two 1212 
pair multiple splices with 404 pair stubs 


splices with an 


splice. 


in eight hours and fifteen minutes each. 
A record of 
minutes has been made for 1212 pair 


four hours and thirty-one 


straight splice 

The record for 1212 pair multiple splice 
with 404 pair stub is five hours and 
twenty-three minutes. All 


clude total elapsed time of splicing the 


records in- 


wires. 


The machine is made throughout of 
duralumin with the exception of wearing 
The splicing unit weighs only five 


carriage 


parts. 
and one-half pounds and the 
four and one-half pounds, making a total 
net weight of ten pounds. 

One of the greatest developments in 
the work of the splicing machine is the 
“Special Channell Twist.” Through the 
action of the twisting elements of the 
machine, the wires are twisted in such 
a manner that they make a perfect elec- 
trical contact and will not slip in rough 
handling, as in hand splices. The wires 
can be pulled apart and transferred if 
necessary 

The machine makes all kinds of splices, 











the great cables the thought 
came to him that this work 


could be better and more 
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Bell Cedar Poles 


Piling & Ties 
Western Red - Northern White 


Creosote Butt Treating—Any Specification 
Guaranteed WN. E. L. A, W.R.C.A, N. W. C.A. Grades 


Treating Plants and Concentrating Yards 


Minnesota Transfer, Minn., Newport, Wash. 
Other Concentrating Yards at British Columbia 


: There Are No Better Poles Than Those Produced by 
aoe aseur aco ee BELL LUMBER COMPANY 
Security Building Minneapolis, Minn. 


uality poles since 1882 assures ar- : 
(Juality p . ssures you of guar Long Distance Phone Atlantic 2304 


anteed stock and satisfactory dealings. Let 
us quote you prices. 


Northern and Western Cedar 
With or without butt treatment 
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59 East Madison Street, Chicago 
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Vancouver, Boston Yards: *Minneapolis, *Pinconning, 


Mich.; *Spokane, *Sand Point, Ida.; Vancouver, B. C. 


s and Pentrex incising machines Northern White Western Red 
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Minneapolis Yard. 
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Minneapolis, Minn. 
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REPUBLIC CEDAR CO., Marinette, Wisconsin 
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1212N straight splice, made with Model 


straight, multiple, and butt in a uniform 


neat and workmanlike manner. 

This machine is particularly adapted to 
latest 
gauge cables, which have recently been 


Up to the present time cable 


the splicing of the type smali 
developed. 


has been manufactured of twenty-two 
and twenty-four gauge wire for exchange 


use. It is extremely difficult to hand- 


splice smaller sizes than 24 gauge. With 
the Channell machine perfect splices are 
made in 26 and 27 gauge wires. These 


machines are manufactured by the Chan- 
nell Splicing Machine, 8147 Seville ave- 


Passing of Alfred Rosling 
Bennett 

It is with regret that we announce the 
death of Mr. Alfred Rosling Bennett. 
M. I. E. E., M. I. Loco E., which took 
place at Matlock, England, on May 24th, 
1928. The late Mr. Bennett was born in 
1850 and was a prominent figure in the 
early days of telephone history. 

For many years Mr. Bennett was en- 
gaged in 
work. In 


Telephone and Telegraph re- 
1869 he 
four 


search went to the 


Orient and spent years on tele- 
graphic work in India, Persia and Tur- 


key. 


of primary cell and in 


In 1881 he invented a cheap form 
1877 he erected 
the first external telephone circuit ever 
In 1880 he became the 
Superintendent United 
Telephone Company, Ltd., and in 1881 he 


used in England. 
Engineer for the 
accepted the post of Chief Engineer of 
the Glasgow Commercial Telephone 
From 1882-1890 Mr. Bennett 
Chief 
neer of the National Telephone Company, 
Ltd.. for Scotland, 
Westmoreland. 
General Manager and Chief 


Company 
was General Manager and Engi- 
Cumberland and 
Subsequently he was 
Engineer of 
the Mutual Telephone Company and the 
New 


signed and installed telephone systems in 


Telephone Company, and he de 


London, various provincial towns and the 


Channel Islands. In 1897 he visited the 


time, 4 hours and 31 


machine; 


nue, Southgate, California, J. W. Chan- 


nell, president. 
Ernst Company, 


The Rosenberg and 


Genthiner Str., 38 Berlin, Germany, has 
taken over the sales and distribution of 
the Channell machine in European coun- 
tries. Through the efforts of Mr. Chan- 
nell the telephone industry has a machiue 
which will increase the efficiency of its 
construction forces, make better and 
more uniform cable splices both mechan- 
ically and electrically, and take a step 


ahead in the advancement of the art. 


United States and amongst other matters 
inspected the automatic exchanges of the 
Strowger system and reported strongly in 
their favor, predicting that this system 


would be capable of dealing with ex- 
changes of 10,000 lines. 
Mr. A. R. Bennett invented several 


types of exchange switchboards, a pri- 
mary cell, the telephonic repeater and the 
well known insulator which bears his 
name. 

He originated the Edinburgh Interna- 
tional Electrical 
held in 1890 in 


served as Vice-Chairman of the Execu- 


Engineering Exhibition 
which connection he 
tive Council. 
In addition to his telephone work Mr. 
Bennett well known 


was a power en- 


gineer, locomotive engineer and author. 
As a power engineer he directed the first 
installation of the incandescent lamp in 
Scotland, and the electric lighting of the 
tirst coal mine ever lighted by electricity 
in the world. He was recognized as an 
authority on locomotives and was elected 
vice-president of the Institution of Loco- 
motive Engineers (England) in 1911. 
Besides his contributions to the press 
and his papers on technical subjects, Mr 
Bennett was the author of many works of 
which the best known are the following 
“The Telephone Systems of the Continent 


of Europe.” “Proposals for London Im- 


mrinutes. 
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London,” “A 


“London and Londoners jn 


the Eighteen-Fifties and Sixties,” “Chron- 
icles of Boulton’s Siding,” and “The His- 
tory of the State of Guernsey Telephone 
System.” 

In later vears Nr sennett had been 


t 
( 


various 


1 ’ 
acting in a consulting Capacity 


firms and municipalities. He had a large 
countries and 
’ 


, 
recorded 


circle of friends in 


many 


his demise will be with regret 


by a large number of people. 


\Ir. Bennett was an uncle of H. S. Ben- 


nett, an engineer occupying an important 
position with one of the Theodore Gary 


organizations in London. 


Conversion of Automatic of New 
Haven Exchange of the Home 
Telephone & Telegraph Co. 


Announcement recently was made by 
Mr. Frank E. Bohn, president and general 
The 
Telegraph Company of Fort Wayne, In- 
that the New 


owned by that company, now operated un- 


manager of Home Telephone and 


diana, Heven Exchange, 
der the mutual system will be converted 
into the automatic or dial system, effective 
December 1. 

The order for the automatic equipment 
has been placed with the Automatic Elec- 
tric Company of The 
cost of the equipment, outside rehabilita- 


Chicago. entire 
tion and other rearrangements which will 
be necessary, will amount to approximate- 
iy $60,000.00. 

The installation will start with 200 lines 
for 500. A distribution 
circuits to Fort 
Wayne to care for the maintenance and 


with a capacity 


system and additional 


operation of the automatic lines will be 


installed. Exchange boundaries and 


standing toll charges will remain the 
same. 


Heads Theodore Gary & Company 

H. L. Gary was recently elected pres- 
ident of Theodore Gary & Co., suc- 
ceeding A. F. Adams. Mr. Gary has 
been connected with the company for 
many years and his promotion comes 
as a reward for the interest shown and 
ability demonstrated while in the or- 
ganization. 


A. F. Adams 


the board of directors, and 


becomes chairman of 
Theodore 
Gary chairman of the executive com- 
mittee. 

Through Diversified Investment Co. 
and other companies, Theodore Gary 
& Co. operates many independent tele- 
phone properties in the United States 
and in foreign countries 

“Did you see the Tuilleries when you 
were in Paris?” 

“Well, we 
in.”’—Wisconsin 


called, but they weren't 


Octopus 








July 


ve ee 
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HERE 
| MR. SECRETARY 
7 IS THE 
ANSWER 
| OF ONE 
INDUSTRY 





7 2 


No. 1 of a series inspired 
| 
| Hoover's Committee On 


+ 


by the report of Secretary 
Elimination of Waste. 


t | MEETING THE STANDARDS OF AN AUTHORITY 


“| The business world has come to look upon the re- 
aa port of Secretary Hoover’s Committee on the Elimi- 
! nation of Waste in Industry as an epochal document. 


: Were Western Electric to put into words its own 
n economic creed it would be but following out the 
t principles stressed in that great contribution to in- 
dustrial progress. 


| This company, as makers of the nation’s telephone 

Ie ° . . . 
equipment, has long made ita practice to plan its man- 

ufacturing so as to reduce to a minimum time required 


a for production, to level off the ups and downs of factory 
a operation, tostandardizeits purchasing throughsimpli- 
s fication, to inspect and reinspect materials, methods 
Ir and equipment, and to distribute at minimum cost. 
d In these and other ways, Western Electric has 


sought to measure up to its three-fold responsibility 
ef as purchasers, manufacturers, and distributors for the 
. Bell System. 


| Western Electric 


Purchasers.. Manufacturers... Distributors 


SINCE 

1682 
FOR THE 

BELL SYSTEM 







—— 











Elementary Principles of Radio 


In 1888 Heinrich Hertz discovered and 
measured electric waves or, as we now 
know them, radio waves. These radio 
waves we now know to be the same in 
nature as those we call ultra-violet, infra- 
red, X-rays and the visible waves which 
we recognize as the colors of the rainbow. 
All the waves mentioned travel through 
ether at the same speed, approximately 
300,000,000 meters per second. The vari- 
ous waves do differ from one another in 
wave length. The longest visible ether 
wave, that of red light, is about eighty 
millionths of a centimeter in _ length. 
(One inch equals 2.54 centimeters). The 
X-ray and the ultra-violet rays are much 
shorter than this. The infra-red rays are 
somewhat longer than the visible red, and 
the radio waves are very much longer, 
some of the commercial stations using 
wave lengths 600 meters. (A 
meter is about three and one-third inches 


around 


longer than a yard). 

Since the speed of these ether waves 
is a constant a very simple equation can 
be written involving the speed, frequency 
and wave length. The equation is as fol- 
lows: V = NL, when V 


speed, N equals the frequency in cycles 


equals the 


per second and L is the wave length. By 
this equation it will be seen that the wave 
length can be determined by dividing 
300,000,000 by the 


broadcasting station and the result will be 


frequency of the 


in meters. 
The writer assumes that the reader is 
f telephone 


with the action <« 


transmitters and the way they respond to 


familiar 


sound waves along with the _ resulting 
modulations of the direct current through 
the transmitter. He also assumes that 
the reader is familiar with the fact that 
the negatively charged particles, the elec- 
trons, are attracted to positively charged 
objects. The reader should also be famil- 
iar with condensers and a few other sim- 
ple electrical devices. 

In beginning our discussions let us con- 
sider the case of a broadcasting station 
to which the radio commission has as- 
signed a wave length of 300 meters. 
From the above equation we see that such 
a station sends out waves that have a 
frequency of 1,000,000 cycles per second. 
At this point it must be understood that 
the human ear can not hear frequencies 
thousand 


Middle 


C is a frequency of about 256 vibrations 


much above fifteen or twenty 


cycles or vibrations per second. 
per second. It may, therefore, be of 
interest to the reader to consider for the 
next few paragraphs how waves of such 
bring to us the 


high frequency can 


audible tones. 


By D. H. MINER 


The microphone of the radio transmit- 
ting station is essentially the same as a 
telephone transmitter except that instead 
of having a low voltage, direct current 
passing through, it has a high voltage, 
high frequency current. As one speaks 
into the microphone these electrical vibra- 
tions are changed in amplitude but not in 
therefore not in wave 
radio fre- 


frequency and 
length. These 
quency oscillations cause corresponding 


modulated 


waves to be sent out from the aerial. 


Let us now turn our attention to the 
radio vacuum tube. Its essential parts 
are the filament, grid and plate. When 
in use the filament is kept hot by a cur- 
rent from a low voltage battery called the 
A-Battery. When this filament is hot it 
readily gives off electrons to any positive 
object that may be near. The plate, as its 
name suggests, is a large metal surface 
which is kept 
high voltage battery called the B-Battery. 


positively charged by a 


Between the filament and the plate is the 
grid, resembling a wire netting. When 
the grid is positively charged it helps to 
draw off the electrons from the filament, 
and when negatively charged it tends to 


keep the electrons from getting to the 
plate. 

At the receiving station a current is in- 
duced in the aerial that has the same fre- 
quency and the same modulations as those 

microphone of the 
This 
down the aerial wire through the receiv- 
ing set and then to the earth. As it passes 


oscillations in the 


sending station. current comes 


through the receiving set it actuates a 
step-up transformer. One of the leads 
from the secondary of this transformer 
passes to the grid of the vacuum tube. 
Accordingly this grid is charged posi- 
tively and negatively as the current in the 
aerial oscillates. The result is that the 
electrons or the current from the filament 
to the plate is modulated in the same way 
as the ether waves coming from the send- 
ing station. This modulated plate current 
may then be passed through the primary 
of another step up transformer producing 
modulation in the plate current of a sec- 
ond vacuum tube. This may be done sev- 
eral times; each time the signal becomes 
more intense. In the first two or three 
stages of amplification just mentioned the 
transformers may not have iron cores 
and therefore they pe rmit the passage of 


the very high frequency oscillations due 


to the small amount of impedance. In 
the last couple of stages the transformers 
may have iron cores. The result is that 
the high radio 
choked out but the 


audible frequencies can still pass through 


40 


frequency waves art 


modulations of the 


to activate the secondary of the trans- 
formers. This finally modulated current 
of audible frequency is passed through 
the head phones or loud speaker and the 
sound waves emerge having the same 
pitch and quality as those sound waves 
that produced the modulation of the high 
through the micro- 


frequency current 


phone of the sending station. 

All of this -would be 
there were only one station broadcasting 
But since there 


very simple if 


the waves to our aerials. 
are many such stations it becomes neces- 
sary to devise some method of bringing 
excluding 


the stations we desire and 


those we do not desire. 

If two tuning forks of the same fre- 
quency be placed on a table and one be 
set into vibration, the sound waves of the 
first will set the other to vibrating. This 
will not be true unless both forks have 
the same natural frequency of vibration. 
Likewise it becomes necessary to make 
our receiving sets have the same natural 
frequency as the sending station desired. 
This resonance can be obtained by placing 
condensers and coils in suitable places in 
the radio frequency amplification stages 
mentioned above. Therefore when we 
wish to tune out one station and tune in 
another we simply turn the dial or dials 
that change the condensers and determine 


shall 


nance in the receiving set. 


the frequency that produce reso- 

The discussion of the various types of 
receiving sets and the technique of broad- 
casting must necessarily be reserved for 


a more technical discussion 


Chicago Utility Concern Buys 
Telephone Exchanges 
Telephone exchanges at Panama, Okla., 
and at Hackett and Greenwood, Ark., 
owned by A. A. Sampson of Panama, 
have been sold to the Southwestern 
States Utility company of Chicago. It is 
said that this company is also negotiating 
for purchase of the telephone systems at 
Kinta, Quinton and 


McCurtain, Keota, 


Porum. 


Snook-Martin & Co. New Engi- 
neering Firm 

The firm of Snook-Hillhouse & Co. 
dissolved, Mr. Hillhouse re- 
tiring from the firm. The style of the 
Snook-Martin & Co., and 
Ward H. Snook and George 
Martin, and are located at 40 West Gay 


| 
Was recently 


new firm is 


compose d of 


street, Columbus, Ohi This firm 1s 
recognized as one of the leading consult- 
ing engineering firms in the country. 
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“a | Individual Station Arresters 


Listed as standard by Underwriters’ Laboratories 
































if 

ig 

re 

ig 

ig — 

e- , ‘ . 

w | aie All arresters illustrated are of 

| | self-cleaning type used by many | 
. * - ” = | 
; | of the largest telephone com- | 
— panies. 

— | | 
r | | The sawtooth type of protec- | 
d | tion eliminates dirty carbon trou- 
“ ; bles — lessens interruptions to 

3 | service! Not new idea. Field 
e service verifies all our claims. 
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) 3145 Carroll Avenue Chicago, Illinois 





























New Anchor Marketed by Jas. R. 
Kearney Corporation 
James R. Kearney Corporation, 4224-32 


Clayton avenue, St 





manutat 


Louis, Mo., 
turers of overhead and underground util 
ity equipment, announces the manutactur 


ing and marketing of Kearne Hi-Ten 


sion 4-in-1 Expansion 


According to the manufacturer, these 
anchors are suitable for use in any kind 
of hard soil, at any angle, to any dept 


and in any location 


They are manutactured in four sizes 


8 and 10 inches These anchors are 


0, /, 


mal 


eabl 


made of certified 


teed against breakage 





j ( / mre rd 
. 
tieiwlar ' tod 
Cc pa ICcula Ica ( i I 
} + 
! anchor are | it 1 s Cal i 
sed as a expan g ( i plate 
incheor as a cone incl et 
slug anchor It expands t r 
rated size r examplk n¢ i 
chor expands 15 inches, 7 inch to 17 
) 
inches, & zl : d 10 ine 
ra aS 
» & 14 ¢ 
This an the | eXpansiol 


anchor made vhich gives a compression 


anchor 


downward 


of earth wher expal ded he 
blades 
This « 
When once expanded, the anc 


locked in its 


are pitched slightly 


<pansion is absolutely 


positive 
hor bece mes 
position 


permanently open 
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With Ihe Manufacturers 








core Phis ( e D ea g a steel bjj- 
let to a welding, white-hot heat, after 
\ : wm Ss ounded w layer of 
Iten copper The manutacturing proe- 
s is illustrated n principle by the 
( panving draw vhich shows the 
ring Iten copper 
arol q tne vy t t stee ¢ that has 
een centered in a gra old 
(ord ] tl re el billet is 7 
Cs diamete il 1 48 ches ong 
Lite 4 bee g cleansed 
ind fluxed e¢ bille centered mm 
mold wit sp every 
side his mole then sealed and placed 
rnace where both art eated until 
c S ice the ! d= steel 
eaches its melt 
Molten copper is then poured into the 
old lling the spa t a: the white- 
New ‘ pa t llet ane e mold 
Chis liquid into contact 
The manufactur recommends that t th the liquid e steel, forms 
uncher be set hor ntal as in this mannet il ute col vhich it is 
pulls against ime strata ed ne ¢ sting, hot 
Che blades inchor are supportec . 3 
v ribs whi O the anchor y ite! 
strengt r it the bottom of the 
inchot1 S QO gned that ts snug 
nder the expa blades ¢ ne i pe 
nanent lo¢ ( Chere is da 
rer ot the blade 1 to ope whe 
the anchor M talled as the tam} 
ig bar ope lades simulta s] 
is it strike the \ standard steel eg 
inch d vitl tnesc¢ wicho!r 
Phe iT}¢ ( me able il ive 
purposes i 
According to the mat acturer, tl 
inch anch« S umended fi ol 
( 12,000 1 ( hard pan, 7 
11 \ or 16,001 int 8 ancl 
20.000 pound ind the 10 incl anchor 30 
tH) pound Bulletu No 30] covering 
Kearne H I $-in-] xpansi 
Copper wel vhich is now 
1 T lle 
Copperweld Wire Now Used for aie 
t I Ole I r¢ 
Fence ca aaa A ae tion cossel 
Atte pe d ictua ( ‘ ‘ F . is one 
r la xperime i n and P copper 
fie eseal Cop veld v S t re ma P ; ough 
b ised a i it¢ r reside il wes fabricat 
> t I t Ola ences ‘ d SEVE leatu tor t 
e to a recent announcement issued by tyne of wire Ros star asserted 
the Copperweld Steel Company of Glas - a anal cot affords 
port, I 1 Chis new type ot tence whicl alm st ( P { re by rea 
s to be had both “ornamental” and sce, if she <tiakpecsiins auntie eee 
“chain link” constructions, is to be dis manence is a most desirable feature ™ 
tributed through tl Page Fence Assi fence. particularly i: dustrial districts 
ciation of Chicag here the atmosphere is laden with cor- 
In Copperweld fence a thick layer ot rosive elements \nothe interesting 
ductile copper is molten welded to a steel point made for this wire is that it cal 
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420 Diversey Parkway 


at Lincoln Park 


CHICAGO 


PPOSITE the famous Lincoln Park where you 

may enjoy golf, bathing, boating, tennis, riding 
and many other sports -- only 12 minutes to “loop” 
-eall north bound busses pass our door. 


Every room with bath 


Rates 


Single —$2.50 to $3.00 
Double—$3.50 to $4.00 
NO HIGHER 


Attractive Weekly Rates 


Also operating 


HAYES HOTEL SOUTH 


64th at University Ave. 


John Haves Frank Hayes 


Write for booklet 


a | 
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Controlled 


Flame 


Prest-O-Lite Blow-torches, 
which use Prest-O-Lite Gas 
only, supply a flame that is 
always under perfect control. 
Heat can be applied exactly 
where you want it. Even the 
most delicate connections 
can be soldered without in- 
jury to the adjacent parts. 
There is a Prest-O-Lite Torch for 
every soldering or heating purpose. 
Telephone companies everywhere 
use Prest-O-Lite equipment for line- 
man’s work and in the shop as well. 


Most of the larger utilities have 
standardized on Prest-O-Lite. 

Ask the Prest-O-Lite distributor 
about this equipment, or write us 
direct for complete information. 


THE PREST-O-LITE COMPANY, INC. 
Unit of Union Carbide & Carbon Corporation 


UCC) 


New York Indianapolis Chicago San Francisco 


In Canada: Prest-O-Lite Company 
of Canada. Ltd.. Toronto, Ontario 
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be colored to any desired shade of green, 
or brown, merely through the application 
of acids. The possibility of tinting a per 
manent fence lends esthetic value to an 
otherwise ordinary product that would 


appeal to many property owners 


You Should Have Matthews Bul- 
letin No. 502 

W. N. Matthews Corporation, St. 
Louis, Mo., want to send you Bulletin 
No. 502, if you are interested in 
Fuswitches and Disconnecting Switches. 
Drop them a post card and the bulletin 
will be forthcoming. 

They are stressing their new open type 
for rural and farm lighting 

To meet the demand for a low cost 
Fuswitch of high rupturing capacity for 
rural and farm lighting lines, we have 
developed the 1317 Open Type Matthews 
Fuswitch. It is vertical in design and is 
equipped with the patented double tube 
Vacuum Fuse Cartridge. If you need 
such a switch send for special bulletin. 


New Bulletin on Ground Resist- 
ance Measurements 

A new bulletin designated as Technical 
Bulletin 1185 has been issued by James 
G. Biddle, dealer in electrical and scien 
tific instruments, Philadelphia, Pa. This 
bulletin deals with the measurement of 
the resistance to earth of ground connec 
tions. A description of a new direct 
reading “Megger” ground resistance 
tester is given and comparisons of various 
methods of tests and data on the char- 


acteristics of earth are included 





Albert Parlett, Jr., Joins the Kel- 
logg Company 

The Kellogg Switchboard & Supply 
Company announces the addition to their 
sales department of Mr. Albert Parlett, 
Jr 

Mr. Parlett has gained a_ thorough 
knowledge of the telephone industry 
through his vears of work in the operat- 
ing field. He was literally born into the 
independent Telephone Industry His 
father founded the first independent tele 


his home town of 


phone exchange in 
Bristol, Tenn. With this exchange as a 
nucleus Mr. Parlett, Sr., built around it 
one of the most progressive and efficient 
telephone organizations the industry has 
known. 

Upon graduating from Washington and 
Lee University in 1912, Mr. Parlett, Jr., 
became actively engaged in the operating 
field with the Bristol Telephone Company. 

In 1915 he came to Chicago to make 
an intensive study of telephone manufac 
turing methods. When he returned to 
Bristol late in 1915 Mr. Parlett, Jr., as 
sumed the duties of assistant secretary 
and engineer for the Bristol Telephone 
Company. 


TELEPHONE 


In 1921 the Bell properties consolidated 


with the Bristol Telephone Company and 
the Inter-Mountain Telephone Company 
was formed. Mr. Parlett, Jr., was elected 
secretary and treasurer and held that 


position until his retirement from the 


telephone industry in 1925. 





While resting at Spruce Pine, N. 
he decided to open an electrical store, 
which prospered under his able guidance 

Mr. Parlett’s heritage and experience, 
coupled with an unlimited amount of en 
gineering ability and aggressiveness, will 
be of great assistance to the Kellogg 


Company in better serving its customers 


Mereduc Conduit 





‘Mereduc” conduits are manufactured 
from selected Southern Pines, treated with 
the best grade of Creosote 15 Ibs. to the 
cubic foot, giving an average life of 50 
years. They can be furnished in single 


ducts or in any multiple desired to meet 


your requirements 


They are mad Ip il the multiples that 
are required to meet your specifications 
and are banded together with a heavy 
spelter galvanized wire and are shipped 
readv for installation (single ducts are 
fastened with good grade staples) or 


where they are to installed on wiring 
already down they are fastened with 
staples so that the top and filler may be 
removed for installing and are banded 
afterwards 

The single ducts have mortised and ten- 
noned joints, the multiples are finished 


with smooth joints and wrapped with bur 


lap and coated with pitch to give a 
finished installation. 

“Mereduc’ conduits can be installed 
with the minimum labor, and effect a 


saving in time on.account of the longer 


ENGINEER 


lengths and smooth bore, enabling the 
cable to be pulled through without the 
use of lubricants, eliminating 50 per cent 
of the manholes where conditions permit 

They can be opened for repairs at any 


be changed either 


point, and multiples can 
up or down at any time, without special 
tools or skilled labor 

They cannot be affected by gas explo- 
sion, and the borer cannot live in creo- 
soted wood 

They weigh less and show a large say- 
ing on freight and handling charges, and 
are unbreakable 

There is no maintenance charge in the 
life of the conduit which is fifty years. 

The single duct conduit is the ideal in- 
stallation for white ways, and the most 
modern, economical manner of carrying 
light and power lines into residences, 
where post and unsightly overhead wires 
are a detriment. 

Further information may be secured by 
writing the W. C. Meredith Co., Station 
A, Atlanta, Ga 


Says Merger Impossible 

David Sarnoff, vice-president of Radio 
(Corporation, said merger between the 
Radio Corporation and International Tel- 
ephone & Telegraph or the Western 
Union Telegraph (Co. was _ impossible 
under the ruling laid down by the Radio 
Regulatory commission appointed by law 
which emphatically states that a radio 
company shall not combine activities with 
a telegraph company or a cable company. 
Mr. Sarnoff implied that this was the 
only obstalce in the way of such a merger 
and declared, this situation must be 
cleared up for the benefit of the radio 


industry and telegraph 





country 

S. A. Lane Purchases Arkansas 
Property 

Ss \. Lane of Litle Rock 


general manager of the Southwest Tele- 


formerly 


phone company, operating in Arkansas, 
lexas and Oklahoma, recently purchased 
control of the Johnson County Telephone 
company, with exchanges at Clarksville, 
Hartman, Lamar and Coal Hill. He also 
controls The Citizens Telephone company, 
operating exchanges at Paris, Subiaco, 
Scranton, Prairie View, New Blaine, 
Ratcliff. Branch, Charleston and Boone- 


ville, all in Arkansas 


Officers of Indiana Association 

Named at Directors’ Meeting 

At a meeting of the directors of the 
Indiana Telephone Association held at 
Wawasee, Ind., during the convention of 
the Northern Indiana Telephone Associa- 
tion, the following officers were elected: 

President, Henry A. Barnhart, Roches- 
tet 

Vice-President, W. | Shoots, Goshen. 

Secretary-Treasurer, H. L. Beck, In- 


1 
a 


ianapolis 





Mid 


com] 
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Here and There in the Telephone 
Field 


4 T. & T. stock took a flight around 


June Ist and “went over the top” for 
shove $200 per share It has settled dow 
again, however, and is around $175 to 
$180. 

The Lared Southeastern Telephone 


Company recently took over the property 
of the Riley Telephone Co., of Lytle, 
Texas, and Miss Ethyl Meister is its new 
manager 
republican nominee of 
Illinois for the United States senate, re 
cently bought several te lephone exchanges 
in that state Glenn is president of the 
Mid-Continent Telephone Company, which 
company now controls some 4,000 stations 

Increases in rates are asked in Illinois 
by the DeKalb-Olga, Byron and Auto- 
matic Home Telephone companies 

The city of Detroit has more than 100, 
000 telephones now than it did four years 
ago. This ts a tair index of the rapid 
growth of that city, according to the 
chamber of commerce of that city 


The Standard Telephone Company ri 
cently acquired control of the Interstate 
Utilities Company, operating in Washing 
ton, Idaho and Western Montana: the 
consideration was $1,000,000 

The Bell Telephone interests are fight 
ing “wire tapping” by dry officers in the 
persuit of their duties of apprehending 


offenders of the prohibition laws. This 


has always been 


nsidered legitimate but 
recently a federal court ruled that such 
ificers had no such rights, hence the tele 
phone company holds it has a right to 
protect its subscribers 


The Midland Telephone Company « 


f 
Marshall, Oklahoma, has recently rebuilt 
its exchange in anticipation of the growth 
»f that thriving municipality 

Subscribers to telephone service in the 
good old U. S. A. should congratulate 
themselves that they only have to pay 
$3.50 for installation of phones. In Japan 
the installation fee is $500; Japan tele- 
phones are government owned 

Fred Brengman, a recent graduate of 
Purdue University, has been appointed 
manager of the Eureka Telephone Com 
pany of Corydon, Ind., to succeed Geo 
Miller 


equipped to perform the duties of man 


Brengman is considered well 


ager of that property 

The Gulf States Telephone Company, 
with headquarters at Tyler, Texas, is ex- 
pending $3,000 to extend its rural lines in 
the vicinity of Troup, Texas. 

The Preble Telephone Company of 
Preble, Indiana, has succeeded in securing 
a boost of 25 cents per month from its 
non-member subscribers. This is a small 
organization to furnish service for con 
venience ; an additional charge of 25 cents 
per month was permitted as a penalty if 
service charges were not paid by certain 


date 
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Henry Gibson of New Lisbon has ac- 
quired the interest of Edward Schoot in 
the Necedeh (Wis.) Telephone Company 
and has assumed control 

It is estimated that Southwestern Bell 
Celephone Company spent near a quarter 
million dollars to improve service in and 
around Houston, Texas, prior to the open- 
ing of the democratic national convention. 

The Cass County Telephone Company 
of Harrisonville, Ark., put on a window 
display recently that attracted consider- 
able attention. It consisted of telephone 
equipment used thirty and forty years ago, 
along with modern equipment 

It is unusual to talk about snow storms 
now, but the Liberty Center Telephone 
Company, over in Indiana, recently an- 
nounced that it has finally completed re 
pairs of its line caused by the sleet storms 
of late spring. 

W.O. Mills of Hominy, Oklahoma, and 
assistant general manager of the Okla 
homa Telephone Company, has resigned 
to become general manager of the Stand 
ard Telephone Company in Oklahoma 
[his company owns and operates twenty- 
seven exchanges in Oklahoma. 

The Farmers’ and Merchants’ Tele 
phone Company of Minerva and Paris, 
Ohio, has been purchased by the Standard 
Public Service Company of New York, 
for approximately $100,000, according to 


a recent announcement 








A New Fourteen 
Story Fireproof 
Structure 
Containing the 
latest in 
Furnishings 
and 
Equipment. 





Capacity 1034 





RATES 
Room, Private Toilet - - 
Single Room with Bath - 
Double Room with Bath - 


M. P. MURTHA, General Manager 





Hotel Empire 


BROADWAY at SIXTY-THIRD ST., 
NEW YORK CITY 





The Location is Unique in the Heart of the 
Automobile District, with Subway, Elevated 
Street Cars. Busses---all at door. 


Ample Parking Space 





5.00 
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Se Oh? Carbon Products @ 


11 South La Salle Street, Chicago 


VICTOR 
TELEPHONE 


CELLS 


Uniform quality 
assures to you a 
lower average in 
replacement cost. 


LANCASTER, HIO 
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Kellems Products, Inc., Offers 


New Cable Grip 

The Kellems Products, Incorporated, 6 
Varick street, New York City, is offering 
the telephone industry a new cable grip 
which they claim has many advantages 
over those now on the market. 

Following are some of the special fea- 
tures claimed for the Kellems grip: 

The weave in the Kellems grip is re- 
versed, the wires terminating in a solid 
steel eye. This obviates all twisted and 
soldered ends—giving you a grip that is 
easily attached and removing the annoy- 
ance and danger from loose or frayed 
wires. Also you will appreciate the fact 
that this grip need never be taped as it 
grips to the very end. The endless weave 
gives greater flexibility to the grip. 


oa ES 


The shoulder of the grip is the point of 
Therefore it is the weak- 
the trouble point. 


greatest wear. 
est point on any grip 
But in the Kellems grip it is made the 
strongest part—for here the strands are 
protected and reinforced by the Kellems 
tubing. Not only does this tubing protect 
but it reduces friction in the duct and 
makes the pulling job easier. And in 
overhead pulling it presents a smooth 
bearing surface and prevents crowding or 
displacing the cable rings. The tubes are 
an integral part of the grip. 

Further information may be had con 
cerning this grip by addressing the Kel 
lems Products, Incorporated, 6 Varick 


street, New York, N. Y. 


John F. Jaap Back on the Job 


John F. 
of the Cook Electric Company, is re 


Jaap, advertising manager 


covering from an attack of appendi- 
citis. He underwent an operation and 
was confined to his home for several 
weeks. He says he is now “hitting on 
five’ and will be at his usual gait in 


a few weeks 


Brownwood Company Is Sold 
Announcement was made in Texarkana 
Saturday that the West 


Brownwood, Texas. 


Texas Tele- 
phone company of 
has been purchased by the Southwest Tel- 
ephone company of Arkansas, with head- 
quarters at Little Rock, for a considera- 
tion of $2,150,000. The Brownwood com- 
pany has plants at Brownwood, Coleman 
and a number of smaller towns. 


A shield to prevent the juice spattering 
when grape fruit is being eaten has been 
patented by a resident of Brooklyn, N. Y. 


PREVENTIVE MAINTENANCE 
OF AERIAL CABLE 

Aerial cable maintenance is perhaps tl 
most difficult with which we have to con 
tend. Aerial cable is exposed to 
of hazards and its freedom from trouble 
largely depends on the i 
tial construction and the maintenance per 
formed thereafter. The maintenance items 
of vital importance are as follows: 
(1) Replacement defective mes- 
senger, rings and ties 

(2) Replacement of slipped cable rings 

(3) Cutting out slack or spreading it 
over the adjacent span 

(4) Placing proper tree guards to pre 
vent damage by tree limbs; however it is 
preferable to trim trees where possible. 

(5) Placing (r re-spacing trolley 
guards. 

(6) Re-clamping terminal stubs where 
required and replacing broken terminal 
lids. 

(7) Inspection of terminals for broken 
lugs. 

(8) Placing grade clamps to prevent 
creeping of cable. 

(9) Reporting all cable openings found, 
together with location so these may be 
checked against office files. 

(10) Making reports of all hazardous 
conditions.—Archie Sutherland in Indiana 


Telephone News 


ENGINEER 


ne 
a variety 


quality of the ini- 





UNIQUE FURNACES 


Kerosene 


Gasoline 












Y PATENTED 

Bm ARRANGEMENT 
FOR DISLODGE - 

ING COIL 

WITHOUT TEAR 

ING DOWN FURNACE 


PATENTED ~ 
SEAMLESS TUBING™ 
COILGENERATOR 







IMPROVED ONE PIECE 4 
BURNER ~———~! | a 
HAND HOLD FOR 
CLEANER ONE 
meg TURNCLEANS 
ORIFICE 


AUTOMATIC 
ORIFICE 
CLEANER 








=~ AUTOMAT! 
16 GUAGE’ eit ¥ 
STEEL TANK 


WELDED 
BOTTOM 


UM 
INSIDE TANK 


50 pounds of solder melted in 10 


minutes. 

But, more important 
The length of time they will remain 
n the field free from trouble common 

the average furnace will surprise 
the most experienced user 
We'll name public utilities with over 


1000 UNIQUE furnaces in us¢ 
May we send proof? 


UNIQUE MFG. CO., Inc. 


221 Whiting St. Chicago, IIl. 
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sets equipped < 
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gatt. steel hotel sets with enclose 
gongs, Straight line @ 7.50 
Kellogg or Western Ele N I a 
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Western I N ( Ba 
Ind - 4 
Kellogg No. 269% I ! OK 
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4-foot 3-conductor New desk set cords 
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Ke No. 28 bar 1009 or 1600 ohm 
B desk set with external post sig 
nal cases @ $9 th cealed 
rd and line signa set 1 0.00 
Write for Our Bulletin 
REBUILT ELECTRIC EQUIPMENT CO. 


Not Ine. 
1940 W. 2ist St., Chicago 








DJhe Comfortable 
Great Northern 
Hotel 








RAVELERS select the 
Great Northern for its won- 
derful location in Chicago’s 
“loop”. They return because 
the large comfortable rooms, 
homelike environment, atten- 
tive service, excellent food and 
moderate charges make it an 
ideal hotel. 
ae 


400 Newly Furnished Rooms 
$2.50 a day and up 


Sample Rooms 
$4.00, $5.00, $6.00 
$7.00 and $8.00 


WALTER CRAIGHEAD 
Manager 


Dearborn St. from Jackson to Quincy 
New Garage One-Half Block 
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Juiy, 1928 


Texas Association to Hold 
District Meetings 


The Texas Inc lependent Te lephone As 
sociation has announced district meetings 
as follows 

Sherman, July 19 and 20 

Tvler, September 19 and 20 

San Angelo, November 21 and 22 

Other meetings will be held during the 
vear. Texas usually holds five to six dis 


trict meetings, which are well attended 


Jas. R. Kearney Corporation An- 
nounces Reduction in Prices 


The James R. Kearney Corporation 
4224-32 Clayton Avenue, St. Louis, Mo 
manufacturers of Overhead and Un 
derground Utility Equipment, an- 


nounce a price reduction on solderless 





ANALYST, 
ACCOUNTANT, 
CONSULTANT 


To Independent Telephone Com- 
panies interested in getting a 
fair and equitable division of 
toll revenues. 

Your inquiries will be given 
rompt attention 


ERNEST J. MENDEL 


P. O. Box 128 
Fort Smith, Arkansas 








J.K. Johnston, Telephone Engineer 


During recent years I have been 
privileged to appraise Telephone Ex- 
changes all over the United States. 
The list totals 663. Would you like 
to avail yourself of my services? 


903-4 Lemcke Building, INDIANAPOLIS 








EARL L. CARTER 


CONSULTING ENGINEER 
613 Merchants Bank Bldg. 


Special attention given to all matters 
pertaining to Valuations and Investi- 
gation of Public Utility Properties. 
Formerly Chief Engineer, Public Service 
mmission of Indiana 


Indianapolis, Ind 











ACCOUNTING 


Specialization on Public Utility Account- 
ing Records and Audits enables us to 
best serve Telephone Companies. 


HERDRICH AND BOGGS 


ified Public Accountant 
1014Merchants Bank Bldg., en Ind 











Phone Adams 5646 


Snook, Martin & Co. 


Consulting Engineers 
40 WEST GAY STREET 
COLUMBUS, O. 


Make Use of Our CombinedCentury of 
Engineering Experience 








TELEPHONE ENGINEER 


service connectors effective May 

1928, and guy wire clips effective May 
25, 1928 We also announce the man 
ufacturing and marketing of Kearney 
Hi-Tension 4-in-1 Expansion Anchors, 
four sizes. Prices on these anchors are 


effective May 25, 1928. Bulletins cov 
ering these three products are avail 
able and will be sent upon request 
Bell Company Buys Small Hold- 
ings in Montana and 
New Mexico 

The Mountain States Telephone and 
lelegraph company has given notice of its 
intention of acquiring the Roy Telephone 
company, Roy, N. M. Roy is a small 
exchange serving less than 100 patrons. 

The same company plans to take over 
the properties of Otto Schulz of White 


FOR SALE 


Western Electric No. 20 C. B. induc- 


tion coils . ee $ .30 
New Kellogg 12 voit switchboard 

lamps, per 100 10.00 
New 2 conductor bDilack sitik desk 

stand cords ‘ -20 
No. 17 parallel bronze drop wire, 

1,000 feet . 6.50 
Used copper clad twisted pair drop 

wire, per ton . 25.00 
: groove ng per 1,000. 10.00 

groove, per 1,000 20.00 


“TELEPHONE REPAIR SHOP 


6966 Ravenswood Avenue 
Chicago, Illinois 


CHAPMAN 


~_. LIGHTNING ARRESTERS 
MADE BY 


/ MINNESOTA ELECTRIC CO 
MINNEAPOLIS, MINN. 














Make Your Directory a Source of Income 
Write for Particulars 


J. H. WELKER 


McKinley Block, Canton, O. 
Telephone 8009 


DIRECTORY ADVERTISING EXCLUSIVELY 








Send for free sample and 
prices on 


UNIVERSAL 
DROP WIRE 
INSULATORS 














iversal i Compeny 
711 Poplar St. Terre Haute, | 
Get your 


Telephone Repair Work 


done at the old reliable 
Telephone Repair Shop 
SUTTLE EQUIPMENT CO. 


LAWRENCEVILLE, ILL. 











SCRAP PLATINUM 


Highest prices paid for discarded or 
obsolete telephone and switchboard ap- 
aratus; platinum contact relays, ring 
eys, etc. Have specialized in this field 
for many years. 
CONTACT METALS CO. 
2500 ©. Wabash Ave., Chicago 








changes serve some 
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Sulphur Springs, Montana, consisting of 


two exchanges, one at that place and the 
other at Wilsall, Montana. The two ex- 


230 patrons 





For: Certified Audits and Reports 
A Complete System 
Rate Case and Tax Service 


Coffey y System & Audit Co. 


Certified lephone Accountants 


607-613 Peoples Bank Bldg. Indianapolis, Ind 











J. G. WRAY & CO. 
Telephone Engineers 
Spestatiane in Appraisals, Rate Surveys, 
inancial Investigations, Organization 
and Operation of Tel i 
J. G. Wray, Fellow A. I. E. E. 
Cyrus G. Hill 
Rm, 2130 Sanivese Bldg., Chicago 











DROP 
WIRE 


75 TONS 
SLIGHTLY USED, FOR SALE 


$25 PER TON 


Also other 
miscellaneous used 
Telephone material 


WM. M. MILLER 
2553 W. Madison St. 
Chicago, Ill. 
Telephone: Seeley 6065 














OPERATORS’ 
BREAST PLATE SETS 


S. C. white enameled 
breast plate oper- 
ator’s sets complete..$5.00 

S. C. No. 23 plugs for 


TERR Pe fe fg 35 
New mouthpieces for 
IN 056: sini iin on elie 50 
S. C. No. 20 operators’ 
receivers and head 
BNE °<5:0.¢4 04a baka 2.00 


Kellogg S. and S. Co. 
No. 1076 operators’ 
breast plate sets com- 


SUE. Sa s'nenankn ouecee 5.00 
S. C. and Kellogg jacks 
for above sets ..... 35 


BUCKEYE TELEPHONE 
and SUPPLY CO. 


COLUMBUS, OHIO 
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The Passing of the “Crank” 

For forty years the people of Ephrata 

Lititz, Pa., had to turn the 
to get central. 


changed and now 


and have 


\ 
nave 


crank imes 


these two rapid grow- 


ing boroughs are enjoying fast common 


battery service 


1927, work was started on 


of a 


On June 1, 


the installation new Kellogg six 


position multiple switchboard equipped 


60 rural 


with 460 common battery lines, 

lines and 40 trunk lines. This switch 
board was put into service November 26, 
1927, much to the enjoyment of the Den 
ver and Ephrata Telephone and Tel 
graph Company’s subscribers. The new 


f all telephone 


plant will take care o 

growth in Ephrata borough and surround 
ing territory for a number of years. The 
ringing is of semi-selective type in the 
borough and open ringing on rural lines 


The selective ringing in the borough will 
not be used until all of the new common 
battery telephones have been installed 


unsightliness of telephone poles in 





ommon Battery Su 


Kellogg Multiple ¢ 


the vicinity of the telephone exchange has 


been done away with. All incoming lines 


are run through underground cables. This 


has proven very economical as the dam 


age generally caused by storms is 


eliminated 
Kellogg bat- 


switchboard of 


A six-position common 


tery multiple the same 


size and capacity as that used at Ephrata 
was installed at Lititz last year. Due to 
the better telephone service the telephone 
increase 


company has experienced a big 


in subscribers 

The of the 
Ephrata Telephone and Telegraph Com- 
May 


granted to the 


history Denver and 


1as been one of progress. On 


1911, a 
d Ephrata Telephone Company 


people. 


pany 
11, 


Denver an 


charter was 


which organized by local 


That the people of Ephrata are still back- 


Was 


ing their telephone company is shown by 
fact that they boast two hundred and 
1 


iers 


the 
seventy stockhol 
The 


Ephrata was of the single pos 


first switchboard installed at 


ition = t1 4 
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additions 
1927, when 
Swit hboard 


located 
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The board of directors com 
Eaby, 
M. 
d J. E. 


sists of W 
D. W 
Brossman, Monroe | 
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1 from left 


Officers and Directors of the Denver & Ephrata Telephone Co Standin t 
to right, they are—J. C. Missley, Bertha Brossman and Mon mscsh. Seated 
from left ta right, the e—D. W. Arts, D. W. Buch, C. E. Eal ind W. F. 


Brossman 





